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Determining Consistency on S Small Samples of Lubricating Grease, by by 
McKibben..... 

LL! Report on Correlation of Laboratory and Service Abrasion Tests of Rubber 
a 7 ¥ Tire Treads, prepared by A. E. Juve, J. H. Fielding, and F. L. Graves on behalf 

H. Bares: of Section of Subcommittee XIV on Abrasion Tests for Rubber, of A.S,T.M. Com- 
R. mittee D-11 on Rubber and Materials 


Ignition T emperetures of Rigid Plastics, oy! E. M. Schoenborn and D. Weeee 


Warwice 


COMMITT EE ON PAPERS AND ' Discussion of f paper on “Lub ants for Unit 
PUBLICATIONS 


== The Interfacial Tension Test and Its Significance in | Appraising Performance 
of an Insulating Oil, by G. W. Gerell; Steam-Emulsion Number as an Index J 
¥ ‘This committee has authority in all matters” Mi C of Transformer Oil Serviceability, by M. D. Baker; and Application of the 
the acceptance, rejection, editing ‘Interfacial Tension Test i in in Grading O Oil in T ‘ransformers Relative to Service- 
and publication of papers, committee 
‘ports, and discussions. _ ‘The committee also 

atts in an advisory Capacity to the Board 
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August, October, and December, by the c The New Fi ers; ritish Petro- 
American Society for Testing Materials. of 

Publication Office—20th and Northampton 

Sts., Easton, Pa. Editorial and advertising 

ofices at the headquarters of the Society, 


1916 Race St., Philadelphia 3, Pa. Subscrip: =. 
tion $2.00 a year in United States and posses- > 
tions, $2.25 in Canada, $2.50 in foreign coun- 
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ties. Single Copies—-50 cents. Number 146. 
Entered as second class matter April 8, 1940, M A —194 (7 
at the post office at Easton, Pa., under the act ar 


rte 1947, by the American Socie 
Materials. 
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To meet an insistent demand, we concen- 
pedi some of our production facilities on these two _ 
popular wavemeters and have managed to accumu- 
late a moder rate stock ofeach, = 
| Both are of the well-known absorption type with © 
h’ — sufficient for a wide variety of routine 
frequency ‘checks: on the ranges of coils, 
transmitters, =< 


turn the inductance of wick is 
simultaneously with the capacitance. An incandes- 

soso lamp ts used for resonance indication. For low 
power uses (less than about =watts), resonance 

indication is obtained by the reac:.on of the wave- 
"meters on the plate or grid c currents of the oscillator. 

These wavemeters are compact, ‘rugged, inexpen- 
sive and direct terms of our primary 


10. 566- A WAVEMETER 
FREQUENCY RANGE: 0.5 to 150 


Five plug-in type, supplied. Ww hen 
in use coils can be plugged | into a rack on side of 


DIAL CALIBRATION: Direct reading i in frequency 
ACCURACY: +2%, 0.5 to 16 Mc; dace 16 Mc to © 
RESONANCE INDICATOR: + Incandescent uli 
ACCESSORIES SUPPLIED: spare indicator 
_ DIMENSIONS: 434 x x 384 inches , over- 
3pounds 
_ PRICE: Type : 566- AW AV EMETER — $60.00 


"FREQUENCY RANGE: 55 ‘to 400 
; inductance ar 


INDICATOR: 
TEMPERATURE AND HUMIDITY: Over ranges nor- 

mally encountered, accuracy is independent of both 
DIMENSIONS: : 5 x 5 x 434 inches, over-all — P 
WEIGHT: 1 pound, 12 ounces 

PRICE: Typ pe 758-A WAVEMETER — $35. 00 


DELIVERY 
ROB BABLY FROM | STOCK Ff 


| DAIL DARIN. A na Cambridge 3 
VV ANSE Massachusetts 


90 West Sten New York 6 


ASTM BULLETIN: 


| 
(0.5 to 150 Mc iq in 


Hess, E Editor 


Number 


xtensive le 


Ex 


in store for the hundreds of mem- 
bers of the Soc iety who will be at- 
tending the “50th A.S.T.M. An 
nual Meeting i in Atlantie City ‘dur- = 
ing the week be ‘ginning June 16. 
Some 20 tec chnie al sessions. are s¢ 


vuled, there will be several _ score tiring President, . Car- 


with a dinner for W ednes- 
day ev ening June 18, featuring the 
‘President’ nt’s _ address and guest: 
speaker. her will 
under w ay morning, afternoon, and 
evening of each of the days except | co 
the last day, Friday June 20, w hen 
the closing sessions a se theduled 
for the afternoon. 


50TH ANNUA AL MEETING 


This will be the Society’s s 50th 

| Annual Meeting, the first having 
been held in 1898 in Philadelphia _ 
under the : auspices of the American 

‘Section of the International 
sociation. fee T esting Mate rials. 
It is interesting to. note that the 
first Annual Meeting held during the 4 . 
of the Soe iety’s : 
1902 was at Atlantic City, and 

‘since then 30 of the 
“ings: taken place in Atlantic 


City . T hus it ont bet seen, that. this 


Be 


Many of ty members, 

rec ent y ears » hi combined 

some of their va vacation plans 


: 


a 


be « ev ents 


hnical 


Technical Nun 


~ of ANNU AL 


| 


‘cil is “sponsoring arrangements for 
the Annual Dinner to be held on 
Wednesday night June fea- 
ture the annu: al address of the re- 
speaker: Ww join him in the program. 

resident Carpenter will dwell 
briefly on the 50 years of A.S.T M. 


progress, but will stress the ‘future 


outlook and indicate the important 


relations of research not only i in 
 AS.T.M. 


teal 
_ planning but for all in- 
dustry concerned | with m: aterials. 


He has been devoting muc h time 


— to the planning of his address since 


its presentation at the 50th Annual 
Meeting will make it of 
significance. An Ww riter 

incorpor ate based upon many 
years of Close cont: uct with rese: earch 


standardization p: -oble 


M ECTURE 


eat of certain of 
the attributes of each material and 
provide enhanced properties which 

not available through any one in- 


resident J. Townsend, to select 


Annual 


ttee Meet 


The Philadelphia District C ‘oun- 


gratifying to note that 
C. Voss, an authority. in this 


hods of 


Dad 


ecial 


pe 


lu ding Se 


i 


in her Eve 


gs, an and Or 


the topic of ‘in 

general field. _ Consequently, the 
concluded that discussion on 
engineering _ laminates: their 
wide-spre application, particu-— 


-sprea 
larly constructional problems, 
would be most appropriate. e. It i 
Professor 


‘field, has. ‘accepted the invitatio 


_ to present this lecture. See othe 
details in this BULLETIN, page 8. 


Each. member i in good st tanding re- 


ceived early in May a Preprint Re- ; 

quest Blank which he could mark 
and return to A.S.T.M. Headquar-_ 

ters, thus making known his ‘far 
to have certain papers or reports — 

that would be preprinted. This 
material probably will be mailed in 
three installments, the final 
before or during the 
Meeting. Members attending the 

of course obtain, as 
they register, copies of preprinted 


Program for Meeting = 


dividual material, led the Marburg 
‘ith the ecture Committee he: aded by Past- 


. Promotion of Knowledge of Materials of Engineering, and Standardizati Fe. 
4 rogramalns 
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Some Twent nts Will 
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= of each session with synop- - 
|_| __ses of many of the papers is pub- | 
ed in this BULLETIN. See pages 


and reports, or _ abstracts 


COMMITTEE Meetinas 


‘is re will be two or re. - 


‘It is expected ther 
three hundred meetings during the 
five days s of the Annual 


‘Complete information with re- 


spect to Wiese meetings: will be 


each of the technical ee 


: meeting is sending out notices and — Details are given in the Prov isional 
schedules to t 


he individual mem- 


ons wort, 


the test has grown, and during the 
Prog ram published elsewhere =) war period with a huge program of 
this BULLE TIN. In an effort. to. airfield construction, the proce 
| From the advance outline of ses - streamline the’ program and keep dures found very wide application, | 
; sions which went forward to. the the technical discussion and the The committee , through the sym-— 
i members | during the w eek of April actual business sessions of the meet- posium, hopes to bring order out of 

a it is possible t to > determine the in, ing distinet, the plan used 1946 at termed chaos, 
approximate times when commit- for the first time will again be fol-- through a and “realistic. 
and this low ed of having a few sessions de- attack on the whole problem. 
information should e enable the mem- — voted entirely to the pr ntation ing authorities are par ticipating, 
bers to make their of reports of technical committees. | covering such subjects as ev aluating 
It will be noted that sessions on Wheel- load | capacity y of pav ements, 
W ednesday afternoon, T hursday designing “flexible” pav ements, ene 
evening, and Friday morning and porting capacity ‘soil subgrades 
after moon. will be e concentrated on and base "courses, and methods | eve 
the committee business involving in Canada and on Philadel- be 
“Symposiums and sessions will be chiefly s standardization matters. ~phia airfiel ls, ete. The sy ymposium thr 
: hel Ye on 1 the followings these sessions the committees will Me is scheduled as the opening session — cal 


ask for approval of recommenda- of the / sta 


sof Synthetic Lubri- tions on new and revised tentativ ves, evening, June 16 uesday- 

Bearing tentative revisions of existing stand-_ afternoon, “Committee D-18 is spon- 

_ ity of a: ed ards and for author ization to send to sor ing another “session ith some 

of the entire ociety apers of a “more general nature. | 


For further det ails, see the Prov a rar 


of the e entire Society Mea Measurement /Entrained Ar m 

sions, particularly those inv olving Probably no has 
sy symposiums and round- table such inte rest and te technical | activ ity 


wil 
&§ coi 
as air entrainment. The benefits of 
entrained air, types of materials to 

‘insure its presence in concrete, “and on 
‘Sponsored by Committee D-18 on me ‘thods of determining the amount 


= 

above, there will be 

which technical papers cussions, the field of cement and concrete 


to specific fields will be presented. 
Load Tests Bearing Capacity of 


5 
ite, for neering: urposes of air have been discussed, and now 4 W 


Each member through a Sy mposium Committee rough Committee | C-9 on Concrete spe 

member should long since have sent by Prof Ww. 8. Housel, 4 and Concrete Aggregates, this 

reser for ‘University of Michigan, this sy m- posium will provide a comparison of 

modations, but i you Rave nos done posium will stimulate a critical dis- various» results: used to determine 0 

this, early sation is recommended. > 
cussion of the various load tests — 


the air content, the accuracy which dis 
Ww vhich have "been used and will might be expected, ete. ~The ‘sym- “ule 
evaluate: the data that have be en con committee headed by Av da 
_ developed over the past few years Goldbeck, National Crushed Stone “est 
in this field. W hile various Associt ation, plans to have the prin- 
|= are used and there are dif- cipal. “paper followed by shorter 


(distributed to members 
_ early in Ms ay). Mark the blank | 

Clearly ‘and return to Phil: adelphia 
at your earliest convenience. — 


ferent opinions on analysis and cussions . A. Menzel Portland 
Cement Association, who has agreed 


application: of results, in 


tee 


q 
— 
4 
| 
— 
— 
; 
— 
— 
q 
— 
| 
‘a 
— 


‘methods for ev r evaluating rubber (with 
particular emphasis, of course, on 
American synthetic ‘ie rubbers) during 
the past five to six y years than in the a 
eding score of years. Much of 


this: cleared through the Office of the 
Rubber and the Rubb ver Re- 


‘drawn ‘hone ‘ly on men 


"4 w ho were activ ein this program and © 


sy smposium, will on La bricating ils headed by ve Ss. 
au- 


er ler James, Ford Motor Co., , with J. 
-thorities in this field who will cov 


10 are NOW in intimate touch with» 
‘it to present a great deal of data, 
4 mue h of which ¢ are available. for the 
first time. President C arpenter 
will ill participate in the s symposium, 
stressing the importance of stand- 
_ardization; W. R. Hucks, Deputy 
and portl and methods used. materi: ils in engines, hydraulic mec mec Director of the Rubbe Reserve 
in certain of the “state highway | de- anisms, instruments, and will participate, as well as Ww. 
partments s, ete. Mr. } Menzel in his sories. Wartime developments and Schade in charge of the Gov emment 
approach plans to suggest the final “intensified industrial progress have * Ev aluation— Laboratory in Akron. 
standardization of a test method compelled t lubricant spec ialist The re is cl close > collabors ration be tween 
methods and he will show why cer- to meet factors unheard of a few. re presentative es of Government and 
tain details are necessary in formu- years ago, and the symposium is to 


industry, so tat an 
lating a satisfactory procedure. bring: forth interesting discussion of tive discussion will result. Te 


followed by a number of other 
Geniesse, antic Re fining C 


such aspe cts as effect of s sampling _ .¥ Secret ary, ‘a series of speakers w “ll 

errors, effect of blending” natural cover aspec ts use of 
h 


=, 


g, | This symposium is a good example _ problems: and their solution. os 

8, an important subject the enlight-_ Rubber Testing: a 
views of those ho have Rubber technologists and all Te 1e 
eS ‘thorough knowledge of the subject « concerned with the production and pe ‘troleum companies, designers of 


even though some view may “use > of the wide div ersity of. prod- apparatus and equipment, and 
be somewhat divergent, and then ucts manufactured by the rubber various utilities are vitally con- 


| 


through the forum, the committee industry will be intensely inter- cerned with some of the problems i in 
n can eventually e at proposed ested in this sy mposium | ar- : insulating oils. T his * 1947 sym- 
y standards. ranged by Committee D-11 on -posium is the second in the ‘series 
Rubber and Rubber-Like Materials. being sponsored through the work 
on Electrodeposits: The D-11 Chairman, Simon C Yollier, of Subcommittee IV of Committee 
le ommittee B-8 o on Electrode- Johns-Manville -Corp., ,_and AS 9, Schofield, Common- 
‘posited Metallic Coatings has ar- 'T.M. President Arthur Ww. ‘Carpen- wee ealth Edison Co., heading the 
ranged | that this discussion based ter, Secretary the ommittee, mposium committee, and CO- 
ers ope outing closely is = A. ‘Snyder, 


on three ee ps vper 8, w ill giv helpful Ww ith the cooperation of other mem-— 
information ‘examination and _ bers, have ar ranged for an outstand- 


rating of ‘outdoor exposure: test ing group of leading technologists to cony- -Vacuum Oil” Ine. 
‘specimens. Dr. Gustaf Soderberg “present papers in’ tw sessions, noted i in the Prov sional Progt 
A 
will discuss panels with anodic Thursday morning and | afternoon, an important objective of this ses- 


electrode posited zine and cadmium June 19. ?P robably more work has _ sion is to analyze the merits” of 
coatings; A. Pe ray > will cov er bee n done on sical | and chemical hibitors in insulating oil to improv 


Oo < 


inspection exposure test pane Is 
representingnondecorativ e, ‘cathodic, 
d- electrodeposited coatings with elec- 
trodeposited lead coatings; and 
W. A. will describe the i in- 
representing decorative e cathodic 
Beatings. This authoritative e array 
. | for the | forenoon of W 
day , June 1 
s | Symposium on Synthetic Lubricants: 
Under the auspices of C ommit-_ 
a | tee D-2’s Technical Committee B 
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ser ies of interesting 


round-table 3 con- 


y its ser 


4 Cal 


discussion 
‘om 


inhibitors ean go i in 1 extending use- ferences, Committee D-19 on Ww ater lew ‘Division, will = 
a for Industrial Uses headed by Max of dep posits ; te 
1e other ‘pre arg to COV Hecht, Adviser Power Sta ions the thir or mal presentation 
the significance of the power factor fichael Fleischer, 
test in connection with: serv hen mistry, has: planned ; a session fo for logical Survey, will cover 
ability” in transformers and « cables. Thursday evening based in ‘nome nelature- the field of 
This session is scheduled mineralogy and inorganic chemis try, | the! 
day a afternoon, June 17. Allis ~Chaln ers Mig 0-5 Many those in this: field will “rece! 
Round Table “Discussion on present basic. opening paper participate the round table 
ater-F ormed De- stressing the importance of of the through the presentation of 
subject, some of the various dev elop- or oral discussion. 
of 
1947 Edgar Marbu Plone: w.c 
Well-Known Educator to Discuss Engineering. to I! 
the and ‘Embracing a broad field of metals tura 


nonmetals, and bonding agents, the — 
lecture should be of particular 
terest to the many technic: cal com- 


at Atlantic should be of mittee members interested in the 
interest to a |: arge cross-section of many types of materials so involved. 


The Marburg Lecture, first e 
tablished in 192: 5, has eac h- ye 
until 1945 when the event was isl 
-poned because wartime restric- 
tion ‘meetings, br ought to the 
Annual Meeting leaders in their re- 
Spec tive fields. These men de- 


structural and building engineering 
experience, , as indies ated in the bio-— scribed in lectures which when ‘sub- 
‘sequently published have been her- 


the Society members. rofessor 
W: alter C. Voss, Head of the Depart-— 

.. ment of Building Engineering and 
Construction, Massachy husetts Insti-— 
ee Technology, is very ably 
‘fitted throu igh his background | of 


me material which follows, to 
on this subject. = -alded mi ajor contributions to 


‘technical literature, outstanding de- 
outlined in the synopsis velopments in our ze of : 
pearing g below, engineering =| lami- I 
nates” represent the latest. dev elop- 


properties of mate rials, 


commemorates the ni ame of the 
ment in complex” structural n 


ciety’ s first Secreta wy ry who, through 
terials, that were stimulated by the his dev elopment ‘of technical 


necessities 0 of war, while at the same in other w ays, brought The 1947 lecture, | to. be held in 

= time present the latest problems in wide recognition to A.S.T.M. as a_ the Vernon. Room of Haddon Hall, rf we 
research. forum for the discussion of tests and June 18, will start at 4.30 | 


‘Tas problems “underlying To understand thoroug hly the forces to produce synthetic the: 

the inhomogeneit of the materials used in ich are actin when adhesion takes : orocesses of analysis and synthesis. “Some- 6 

the production of engineering laminates it is necessary to relate the problem what the same approach will probably rial 


have their basis in the fundamental sci- to the various types of chemical bonds. _ —havé to be made to the more complex: 
ences and still pose a vexing problem to to nis involv es the effec ts of the s surface Structures such as metals and silicates. 

profession. Laminates have been used characteristies of the various materials in unravel the complicated fundamentals of 


con 
7 extensively during the war for a wide _ the presence of atmospheric conditionsand _ these materials will be a long and arduous bi ae 

variety of structures, ‘among w hich in the presence of surface character- task. Nevertheless, the tendency inthe | 


= and the boat are outstanding | ex- 


material under simila 


istics of another 


The tremendous progress made by the 


swing in the same direction as was used in 


anc 
technique of approach w will most , certainly 
pa 
the plastics industry. 


Engineering as conceived by 


most investigators, should be broadly con- i will undoubtedly ‘ ple 
- strued as including metals, wood, plastics, — plastics indust. ry during the war has ind i- _ Laminates will undoubtedly become on Ab 
and fabric combined each cated a a very definite trend i in the study and of our more important sheet and struc tural 
“i to the other. We thus find that the prob testing of materials. As most of the plas-— is materials and by the p proper selection of the | g 
lem of adhesion plays a very import. are based upon some of the simpler individual sheets forming the laminate wil 
structures ofc our materials, it was possible grea affect the cost of many produe 


Marburg Lecture to be delivered at 
in : 
head 
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and their dur: ibility. “With “pound. we be able’ 

- a selecting a variety of materia als which to provide more satisfactory p products. +R me necessary emcee we will a able te 

are known to. satisf¥ certain conditions he studies which have bee made predict the behavior of a laminate with 

; | necessary to their use and then combining tes any degree | of confidence. 8” 

: to ac complish : a com- that 

f ALTER C. Voss first saw faculty a the Massachusetts Institute 

q the! light of day in C ‘hicago, Ill. Where he Technology as Professor of Building Engi- 

| | received his elementary s scho voling. He ws was: neering and Construction; in 1940 he was 

1 graduated from Chicago Teac hows College named Head of his department, and at International ‘Association 

‘Ss in 1907, and later atte snded | the U niversity | _ present he also serves as Director of the Structural Engineers, Society for Experi- 

of Illinois, receiving his B.S. in 1912 from” Building Materials Research Laboratory mental Stress Analysis, American Acad-— 
that institution. ‘Massachusetts emy of Sciences, Ameri ican 


From 1941 to 1945, he was a a member | of 

the technical advisory committee of the ) 

Massachusetts Commission on Public A.S.T.M. Committee C7 on Lime its 

Safety, and during the same period served — subcommittees, and is the present chair- ,- : 

as Consultant to First Defense Region man of Committee C-7. In addition he r 


Office: of Civilian | Defense. Ja: serves s on Committees C-12 on Mortars for 


of Technology awarded | him his MSS. in 


a From 1907 to 1910 val was instructor in 
manual arts in Chic ago. Later (from 1912 


to 1914) he v was associated in detailing and © 
designing reinforced concrete and = 


Pm... 1915 he: married M. Kensella. 


tor Sp ectrochemica 


quently was engaged : as private ¢ consultant | “Sateen Panel Arbitrators, National is a member of the Administrative Com. 
head of the Department of Architectural ‘Uniform Safety Law, “Massachuse tts, rofessor has \ w ritten several 
Boston, in w hich caps wity he served until — of technical and professional « organizations tural construction and related subjec to 
“land ement Association, Boston. Since 


“ture al ‘steel with engineering a and archi- He is is a Director of “the: California Unit Masonry, and E-6 on Methods of 
-teetural, firms in Chicago; and subse-— ‘Stucco Products Co. ; 8 member of the Testing Building Constructions. He also” 

1 
in: architectural construction ‘and Arbitration Association; and Chairman of mittee on Research of A.S.T.M., and 
ot tne 1914 he received : appointment as Executive “Committee, City. Com. the New England District Council 

Construction of entworth Institute, has also been very active in the work volumes on work and architec- 
1925. rom 1925 to 1928 he was employed the American Association for 
98 district structurs al engineer of the Port- 
time he has been | affiliated with the Civil Engineers, American 
Notes on Fu ications 
rocee Yet; et; Other tems Cover pH Measurement, 
sis, Materials, Special Compilations of Standards 


WORTHY been out of print for some months, atigue of Wood and Glued Wood | Con- 
the seve ral A. _ publica- the i9 47 compilation on coal Investigation of Materials for “Marine 


tions recently completed or sched-— coke; and similar publications cov 


 Propellers—W 


n Cc. Stewart and Lee 

| uled for completion in the very near ering the field of plastics and rubber 

n 
future, are the 1946 Proceedings. products will probably be available 


of Iron-Nickel- Chromium Al- 
Toys to Corrosion in Air at 1600 to 2200 4 
F.—Anton deS. Brasunas, James 
Gow, andOscarE.Harder 
Jompressive Stress-Strain . Properties of iy 
Some Aircraft Materials—P. E. 
A Permeameter for Metals Used in Cath- 3 
ode-Ray and Television T ubes—How- 
The Calculation of Electrical Contacts 

Under Ideal Conditions—Erle I. Shobert 4 
II. (published in the 1946 Committee — 
 &B 4compilation) 
A Study of the Tension Test—Earl 7 
oh Parker, Harmer E. Davis, and . Alan E. 


= of Elasticity of Aggregates and © 
Its Effect on Concrete—H.A.LaRue 
The Use of the Dynamic Modulus of 


about the time of the annual meet- 
paper rs and reports presented at the _ ing or perhaps shortly thereafter. a 


largest in point of size of any Pro” 1946 Proceedings: 
ceedings yet issued, aggreg ating While much of the material in the 
e- 1:1614 Pages—a great W ealth of mate- Proceedings — was preprinted 
y rial. and distributed in advance of the 


4 
Another publication of in- “Annual Meeting, a number of 


volume e, containing technical 


terest: and value to those: who are technical papers and “reports are 
concerned with | this subject is the ‘published for the first time in this 
Symposium pH Measurement, volume. Papers which were not 
and there is a completely revised re- _ preprinted and hence w will be seen 
port o on Standards by the members for the first st time 


chemical Analysis. The 1946 Sup- include the following: 
pleme nt to the Bibliography Atmospheric on Corro- 


Abstracts on Electrical Contacts i is sion-Resistant Steel—G. L. Snair, Jr. Elasticity in Predicting the 28 
al i Fatigue Tests on Some Additional Copper sy ~ Flexural Strength of Concrete—E. F. 
Compilations of stand: ards which | $wan,andEarlW. Palmer A Study of Durability oid Char- 
ut a : The Notch Sensitivity in Fatigue Loading acteristics of Concretes Containing Ad- 
mee being issued ine elude a of Some Base and Alumi- mixtures, Principally of the Air-Entrain- 


ing Type— F. B. Hornibrook, “Howard 


M 
ay 


— 
* |: 
| 

— 
— 
9 
— 
q 
|: 
— 
— 
— 
— 

| ™ 
ava 
lv 
— 
| 
> 


Permeability of Brick-Mortar Assem- _ ies 


 blages—J. W. McBurney, M. Arnold complimented on the w rork under- 
Copeland, and Russell H. Brink lying this new report. The book he “book “aggregates about 100 

Method of Test for Evaluating Soil Bi- can be procured by members of the 


$ 
tuminous Mixtures—E. O. Rhodes and L ist price, 50; to A S.- a 
Society at 90 cents per copy the members, $1.15. ‘This is 


A Method of Obtaining the Particle Size _ ist price being $1. not a reprint from ‘the Proceedings, 


of Colloids from Sedimentation of Data _ Sa —_ | 
es ut is available only in this v 
with the Sharples Super- The 1946 Supplement to the is available on y in this 
S. T. M. 


Effect of Weathering on Insulation Re- Contacts i is a reflection of an activ ity Index to A 
inc Committee B-4, and particularly 


of Plastics—Leslie H. Campbell, 
Arthur H. Falk, and Robert Burns 
Electrical Quality of the work of Erle Shobert, I I who to the 19 1946 
Mica by a Direct- Reading Test. directs this phase of the work for 
B4, Thin third should be av vailable some- 
om in early June. Work on this 


ter Scott Palmer, and Harr early until the last part of the Book of 
cov the y up 1942 
ards has been virtus ally 


“Iti is expected. ‘the distribution of 
this extensive volume, which is fur-— 
nished to the members as one of 


publications they receive by virtue in Mar 1946, covers: "the i St i. Is b 
of thei. affiliation with the Society, calendar ye year 1945; and the ‘supple-— com- ‘= 
may start about May 26, ar and the ment now on press will bring th 
printer hopes to start mailing cor copies data up to date through December. is con 
venience since it will be a detailed 


a few w days later to th the large 1 number 3 

orders w hich are receiv ved from 

libraries and other sources 


both in this ‘country and abroad. 
list price of this is 


be furnished to members at 60 ce nts” index to all five Parts of the big 

copy, the list price being 75 cents. Book of Standards. 
PY; portion of the Index lists the speci- 


(A set of the publi ications includi ing 


the or iginal book with three supple- 


fications under appropriate 


ments can be obtained by member words» but made o of 

at $8. at $5.0 00, the list price being $6.50. venient _ re 80 o that 

Report on n Standard for 


for Symposium on pH Measurement: possible. Under each hey beading 
purpose this significant word in the title of the aa 
This publication, which is an symposium which “includes. ‘seven specifications | so that there is ‘some 

tensively revised ai and | amplified edi- extensive technical papers alphabetical sequence. & 
tion B cussion, was to present the latest most valuable part ‘of the Index| 
_ theory and practices on the various - is the list of standards in numeric rs 
methods ‘such as” colorimetric and order of their serial design: 
a potentiometric n methods for a in these lists , too, reference is — 

pH. and 2 related 1 measure- ade to officis al latest 


aluminum and it~ alloys, magne- very pertinent. to _those who are A.S.T.M. member and comitee 
and its alloys, zine, lead, and interested in such ‘work. The member, and im | 


tin alloys, copper alloys and mis- symposium ‘consists of the follow- is furnished to all members or non- 


cellaneous materials. ¥ ‘seven papers: $26, members who purchase any parts of 


~The e Index| is distributed on re- 
quest and "several thousand pur- 
tioning chasing agents and ott ho 
ure Materials une ioning under Acidity Scale to Nonaqueous Systems— 1asing agents and others who 
A.S.T.M. Committee E-2 on Spec-— S. MeKinney, concerned with A.S.T.M. standards 
trochemical Analysis has ‘made jog J.C. get the publication regularly. Some 
extensive ass, and the data -Nonaqueous Solutions—M: artin Kil- organizations get several copies of 
and discussion recorded here ‘should the” publication to distribute 
1e stimation yaro- q ae 
of w Ww idespread interest and serv- their key technical people. 
ic 


4 te Glass Electrodes for pH Determinations 
- Definition of pH and Extension of the 


The compiling of informa- Media—L.Lykken W € that this I ndex 
tion of this: kind and its subsequent Buffer Solutions—George be placed convenient to the Book of 

publication is one of those services Precautions to Be Observed in Making A.S.T.M. Standards. Its use will 
Ww which can be in an Colorimetric pH Determinations—F. R. save much time in locating any par- i 
a 


Historical Review of the Hydrogen Elec- ticular items the locations ui: which — 


trode and the Calomel Cell in . are no ot known. 
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ec nica ‘Series | 


a- pers and Public: ations, ‘these p publica- 
tion of “The and L ife W ork of tions chav e been collected chrono- reprints from. the Book of 
Charles B. Dudley ‘in 1911, the logically into an A.S.T.M. Technical or P roceedings, such as compil: tions 
* | first special public: ation of the So- Series and given a Technical Publi- of standards and the several sym- 
ity, a me emorial volume to the eation Number. As ot other spe al posiums published in Proceedings. 
first president of A.S.T.M. (1900- public ations be av ails ible. they The publications in the Technical 


1909), the § Soc iety I has i issued 1 many — will be numbered in the sea sequence me Series are made available to mem- 
whie h they ‘appear. This number bers at spe member 
in the Proc eedings, , ASTM Bulletin, 
“search workers, engineers, industri- follows, includes all the r official library file, and would be 
- alists » and s students in specialized rate publications issued by A.S.T. M. willing to sell them back to ‘the 
- fields, on the recommendation of the | either as one or jointly with: other e Soe iety we should indeed eed be e pleased . 


3 Adminis strativ Committee = a- ‘ocieties. Th he Se Series ‘does not to be so advised. 


‘he L and Life W of Charles B. Dudley (Memo -B Third printing 


ig 


7 Selected Sti andard Specifications for Steel ok Steel _ Meeting, March 8, 1933). 
(In English, German, French, and Spanish) mposium on the Outdoor Weathering of Metals” 
Reports of the Committee on Preservative Coatings for Mareh 
‘Structural Materials (1914). * Symposium on Paint and Paint M: ateri: rials (Philadelphia 
ita Considered by Committee C-1 in Preparing the Meeting, March 6, 1935). 
Standard Specifications and Tests for Portland Cement Discussion on the Significance of “Yield Strength” 
(First and S:cond Reports of the Joint Conference on Metals in Design and Specifications 
t Uniforea Methods of" Tests and Standard Specifications (1935). 
ow Cemént) Symposium, on the Place of Materials in 
15 - Report of the Joint Committee on St: andard Specifica- Roads and Rides (1935). ' 
tions for Concrete and Reinforced Concrete (1924). ‘The Role of Materials in Modern Housing (1935). 
A Report of the Joint Committee on Standard Specifica “99 Report on Significance of Tests of Concrete and Concrete 


tions for Concrete and Reinforced Concrete, Recom- Aggregates (1985). 


mended Practice and Standard Specifications for $22-A Report on Significance of Tests of Concrete and Concrete: 
—Conerete and Reinforced Conerete (Published with _ Aggreg: ates (Second Edition) (1943). 
>. without Supplement) (1940). +23 mposium on Industrial Fuels (1936). 
A Annot: ated Bibliogr: aphy on Impact T Testi esting (Special ‘Symposium High-Strength Constructional Metals 
Mimeogra uph pamphle » (Pittsburgh Regional Meeting, March 4, 1936 
| The Significance of Tests of Petroleum Products (Re 425 _ Symposium on Pearlitic Malleable Cast Iron (900) 
printed from 1928 Proceedings but included here +26 Data on Nominal Creep Strength of Steels at Elevated 
because it represents the first of a series), 
of Tests of etroleum Products -roposed Methods of Analysis of Industrial Waters 


Volume) (1911). ymposium on Motor Lubricants (New York Regional 


publications as s being out 


? 
' Sym osium on Radiography and X-r -ray Diffraction 

Abstracts of Articles on Fatigue of Metals Under Re- PBA Symposium. on on Radiography, (1943). 
= peated Stress Appearing in the Technical Press 29 9 Symposium on Lubrie (Chicago Regional Mesting, 

+9 A Abstr: acts of Articles on Fatigue of Metals Under Re- = {30 Symposium on Wear of Metals (1937) ‘i Lae Te ie’ 

peated Stress Appearing in the Technical Press from Viscosity- Temperature Charts (1937). 


July 1, 1929 to June 30, 1930(1931), mposium on Corrosion Testing Procedures (1937). 
710 Symposium on Deve opments in Automotive Materials: Symposium on Correlation Between Accelerated Labora- 
“ i. (Detroit Regional Meeting, March 19, 1930). Seley tory Tests and Service Tests on Protective and Decora- 
Symposium on Welding (Pittsburgh Regional Meeting, tive Coatings (1937), 
12. Symposium on Effect of Temperature on Metals (1931). 2 3: Symposium on Plasties (Rochester Meeting, 
Joint ‘ommittee on’ Test Methods and (1933). my (1938). 
AS.T. M. Manual on Presentation of Data (Wit th af Compilation of Available High- 
Tables of Squares and Square Roots) (1933). 


Second printing —Including Supplements A and Bo Specifications for Gypsum Plastering (Pub- 


987). wf lished Jointly with the American Institute of Archi- 


on Thermal Insul: M: aterials (Columbus 


Characteristics of Metals and Alloys (1938). 
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Symposium on Lime (Columbus Re gional Meeting, Sy mposium on onde (Buffa lo 
March 8. 1939). Meeting, March 33,1943), 


Index to the Literature on Spectrochemical ‘Analysis Bibliography and on lectrical ‘Contacts 


56 
Index | to the Literature on Spectrochemical Analysis 56-A 1944 Seneteenent to the Bibliography and Abstracts on — 
iseosity Index Tables (1940). Mts a Supplement to the Bibliography and Abstracts 
‘onversion Tables for Kinem: atic and Saybolt Electrical Contacts = 
4 Sy mposium on New Materials in Transportation (De- Report on Standard Samples for An: 
_troit Spring Meeting, March 6, 1940). by W. R. Brode and B. F. Scribner (1944). 
Evaluation of Petroleum Products (1940). 59 Sy mposium on Plastics (1944). 
146 Topical Discussion on Testing of of Airplane 60 Paper and Paperboard, Characteristics, Nome ne iiture, 
7 & Impact Resistance and Tensile Properties of Metals : at Fr; 61 _ Symposium on» the . Applications of Synthetie Rub en 
-ray Diffraction Data Cards for Chemical Analysis" Report on Behavior of Ferritic Steels at Low ra- 
Index, 1945. tures by H. W. Gillett and Francis T. McGuire (Part 
I text, Part II Illustrations) (1945), 
yer 8 Sy mposium on Stress-Corrosion Cracking of Metals 
(Published Jointly with the American Institute 
‘olor ashington ‘Spring Meeting, Mining and Metallurgical Engineers) (1945). 
March 5, 1941). 6 Symposium on Adhesives (1946). 
Sieben on New Methods article Size Deter- 66 Discussion on Statistical Quality Control in Its 
Lok a mination in the Subsieve Range (Washington aitteadl = a! tion to Specification Requirements (Pittsbur gh Spring 
Meeting, March 4, 1941) Meeting, February 26,1946), 
Tables of Data on Chemical Composition, Physical le 67 Symposium | on Atmospheric Exposure Tests on Non- _ 
Mechanical Properties of Wrought Corrosion-Resist- Ferrous Metals (Pittsburgh | Spring Meeting, February 
ing and Heat-Resisting Chromium and Chromium- 
Nickel Steels (1942). ad 68 Sy mposium on Materials for Gas Turbines (194 
Hardenability of Steel (Chart) (1943). Sy mposium on Oil Procurement Practices (1946). 


53- Hi: ardenability of Steel (Chart) (1946). 5 q Symposium on Bearings (1947). 
mposium on Paint (Buffalo Spring Meeting, March 3 Forum on Diesel Fuel Oils (1947) 


Actions on Stan ndard thet of terms i is evident by the 


fact that many of the. newer tech- 
Tests of Panels for Building Construction « and on Adhesives ives Approved y 


ang 


important recent eoincidence that he with A. St of terms. Committee -14 on Ad- 
ctions by ‘the Committee on Stand- prepared t! the report and carried out _hesives, through a ‘subcommittee 1 

—_— include the approval of new the work covered in the National headed by G. M. Kline, has been re- a 
methods: conducting ‘strength Bureau of Standards Report BMS2 viewing quite a number of terms’ 

tests of panels for building construc- discussing the determination of used i in the adhesives field and there 


tion (E ree a series definitions 4 structural properties of low- -cost. been excellent agreement in the 
house constructions. It is the subcommittee and main committee 


covered in this report which the numerous definitions. val 
_ formed the basis of the new test terms as adhesive, cure, inhibitor, — ul 


E72. The method follows, quite  ete., 
“the significant data in the covered. Adhesion is indicated as 
st tests was recom- BMS report. Procedures covered the state in which two surfaces are 
mended ‘by Committee oO g the structural proper-— “together by 
Methods of Testing Building Con- _ ties of wall specimens under ¢ com- —_ which may consist of valence forces | ~~ 
structions, organized i in 1946. This pressive, transverse, concentrated, interlocking action or both. 
f 
group has for its scope the formula- impact, and racking loads; of par- Phere j is a reference to mechanical 
tion of methods of test for building — tition specimens under impact a adhesion and specific adhesion. _ 
constructions, including elements, concentrated loads; of floor 


of 
connections and assemblies, under mens under transverse, Copies of these two new tent 


simulated service trated, and impact loads; and | of E7 72 and 907 should 


of such factors as materials, design, “concentrated loads. graphic copy furnished to any 


construction, and fabrication. method of presenting the results of T. M. member on reques st. Iti 


Whittemore was chairman the tests is also Iso described. expected. that each of the tentatives 
of subcommittee for. will be appended to the preprints of 
Adhesive tome: the 1947— pes of respective 


on | committees. aa 
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exceeds 0.10,n0 A elected the firs 
Editor 8 i 0 ge as Chairman ess of how far or ex- pro chemical com- 4 
by H. F. pry Control of heen carried out = specified the 
Materials as wider application ample, specified limit. specification ‘ond of these 
Bees that wider appli ractices for to the speci ject’ the lot illus- a to use the second of ose. — 
at wid nded Prac say “Reject” the free diay chose. 
Designation be trated in Fig. nt t In the: “The mely, the 
40 T) might tion of A.S.T.M. Which is specifi- ternatives, 
appears to be no rounding-o proc ification by 
POSE a specifica-_ answer. m and the me ecom- adding a note irements. 
n: Iron, maximum, = dards (E 29-40 lified Alloy Wire appears in Section - 
se a lot of ‘Standards it the unqualii ving note ca 
compe Then suppose indicated _that the at limit. follow ing ble of requirements on 
_ | percent. Then suppc red for ac- indica of a numerical limit, the table of requir 
dri j d 500 iIn., Max of differ- “Por purposes lated value ob 
al analysis, al nnot, in red value or calculated va nded 
or chemical sample minimum,” ca d cus- an observed analysis should be rou 
repared for ids that the sample practices and cus ilysis sho ight- = 
yst finds that shed practic tained from analy it in the last right- 
the analyst cent iron, as fields, be regart the nearest unit in expressing 
0.102 per cont isindi- toms in di ite operational off to the of figures used in express 
contains Does this i definite operatic hand place of figure 
; indicated in the specifie 88 Carrying espect to the n limit, ascribed in 
requirement of lot of rods of places of value, Section Tentative Numerical 
or not? Shoule an observed acceptance and -ractices for Desig (AB.T.M. 
beaccepted uation that often goes on to say Require: : E29).” ane 
Here isa situation tha isagree- 29 goes esignation: E 29). 
and Gisagree- —_jection. fields a specified value covers 
- | nificance o that ejection ob: Id be rounded ar teas if | 
- | been subj . One group holds that other imum is taken to imply 4 rocedure est requirements. 
aiculated ‘an absolute v red, no. § In the at — | 
an ob should first be an this value is allowed, This has (B 
rounded off to 1j in the pre- Matter ho further that clear T), which includ Tl severing 
mal ‘and that the rounded oint can be assured 
| teribed limit anc I used for deter-— “how the observed requirements for tensile 
specifying es are to re or rejec- 
should then Id be py specify values are to” or 
value sho the lot should be by lated val cceptance 
calcula ‘ed oses of a value — 
ix This group values or are compared “For purp leulated vs 
| ed. This group ‘hen they are compared “For lue or calculated value 
nnanta r rejecte “a ll } handled ining ac on. an obse ve t st shoul 
accepted o ” the lot — values in determ tion, xed from the tension te i. 
tospecified values in ButE 29 from t 1000 psi. in 
ay A see 4 ilit of ma er iit e ded off to ve din -off pro- 
trated in Fig. i falue ceptabi commiite roun the rounding 
a specinec sol te, saves the SE which of in Section 4 ” 
; , saysthata _ is absolute, y free to choose v im- cedure i ices 
O10 ps I-A, it wishes to Tentative Recommended Requirements 
IIL-A, p. 12% of A.S.T.M. Stan whe: a) ae in 5 - 
| BASED ON and disa ed 
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MAY 1 947 ognition— —is the oneé la labeled “Tea- 


Today, as in the t time 


NO. 146 of Howe and h his associates such 

Dudley and Marburg, | one of the 
NINETEEN. SIXTEEN motivating forces i in our technical 
i: STREET activities is that of compromise, a 
PHILADELPHIA 3, PENNA. spirit of “give and take.” We re | 


peat again the statement from John 


. -T.M. work and in the electrical in- 
"4 dustry: “Usually & man comes from 


y 


stamped as reasonable- 


ness cd a oan = AS M. technical committee Ne 
Ro 
terms, to other that to shave.” 
this or ‘that item specified by or one of 
tandards o Reasonableness them and ‘objected to by the o other 
or is not reasonable. ‘Reasonable- Ge 

2NRY Ma RION ness should be the spirit in which | M 
E, time professor of metal- every “negotiation i is carried On; 
_lurgy at Columbia Un niversity, and _ standards of reasonableness such as me 
“certainly one of the most. inspiring erect should greatly aid ‘Ye 
_ men in his: field, was a leader in the reasonable men in deciding what is — B. 
formation of A.S.T.M. He was head reasonable. While we believe 
of the organization the year of its of negotiations, we Proposed anges 

ineorporation, w as one of the in- lieve that it applies with» even 
corporators, and w. was honored by greater force to international 1 nego- 
her term as AS.T.M. president tiations, betw een buyer and seller Minor changes arede- | 


from 1910 to 1912. He w wrote many who have never seen each c other, who | sirable in the section of the By-laws — 
live under differ ent conditions of dealing Ww it ‘the nomination of 


The former October meeting is now 
scheduled i in September and recom- 
mendations from the 1 members for 5 
‘appointments on the Nominating 
C ommittee must be canvassed 
earlier. Following approv: val at 
Annual Meeting the following 

changes will referred d to letter 


significant things. Elsewhere in this 
society, with different traditions, officers, to take cognizance of the 
i fiat edition of his book “The Met tal- - concepts, and points of view. oe. wv 7 fact that the ‘meetings of the Board 
lurgy of Steel.’ The ritings ofmen “No words are needed to show Directors now held three 
and suggestions which are as. valu- work. ‘It is well that there should be 
utterec In his annual address in objec t. Such a society should have 
describing difference be- very strong: international affilia- 
that of the European members, he represent both sides of the negotia- 
‘states, “We American 1 members look | _tions, ‘seller and buye r, maker | and 


BULLETIN i is noted the receipt of the 
; a of Howe’s stature embody thinking great importance | of this field of times yearly instead of quarterly. 
when written some society with this as its chief 
tween the American an viewpoint ‘and have. It should 
to the erection of normal or standard user. It should represent also what 


reception specifications as by far r the we may term their professional coun- ballot: 

: more important object.’ He ge sel, the consulting. and inspecting The dates in italics, namely, July | 
to stress importance of engineers. If I may still further ‘Land August 15, will he las 
Teasonableness: appears to us borrow” the terms of litigation, it rely » for the dates Septem- 
_ that buyer ‘and s eller have greater _ should represent also the bench, that ber 1 and 1 October 1 if j * 
dif 
ifficulty in agreeing on the specifi- is to say the institutions of learning, 
cations which the material bought through their teaching and investi- Article II. Nomination of offic 


See. 2. Not later than [Se ptember of: 
«July 1 of each year the Executive Secretary i Dj 
shall notify every member of the Society — l 
that he has the right to recommend two pre 

members for appointment on 
nating committee. The procedure govern- | 
the transmission of such recommenda- 
th shall be designed to ensure secrecy a5 __ 
te individual authorship. A committee of 
and quasi- judicial class, the tellers appointed by the President shi all q 
canvass the recommendations which have 


and sold must fulfill, than in agree- _— gating staff, and the engineering 
ing on the methods to be used for press. _ These three cl: Asses, , I repeat, 
deciding whether those -specifica- first, “the: negotiators themselves es, 

maker and user; ; second, their 


tions, once agreed on fulfilled by 
‘counsel, the testing consulting 


a given lot of material. We do 

expect, nor do we think it important, engineers; third, the ‘disinterested 
that the 

_ which we erect shall be exactly com- teachers, investigators and editors, | 


7 been received by the Executive Secretary | 
as plied with in many, or ‘indeed in 2 any, — should b be fully Repvenentes in our. prior to [October 1] August 15, and shi —_ Bo 
actual transactions. But we are 4 and Fé our Executive transmit the returns to the 
that the in time for presentation to the | the 


_ Board of Directors at its first regular meet-— 
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fice- President Bo vd end B. P. Resseger 


soline and Automotive F chester | Meeting 


7 papers Sasi atured the joint meeting in ond most plentiful liquid in ae slides that two thirds of the w orld’ s- 
| Rochester on Thursday, March 138, world, although about 45 years ago “production of oil has been ce coming — 
sponsored by the A.S.T -M. W estern was just. a drug on on the market, but Ww ells. The question 


New York- -Ontario District, the some decades the petroleum long the oil will hold out was 


Rochester Section of The American ‘refiner has been kept. stepping to considered in light of various ill- 
‘Society of Mechanical Enginee rs, ‘prov ide sufficient fuel of the qu: founded predictions, and Mr. Boyd 
‘and the Rochester Engineering So- desired. described the ideal that proven reserves of petro- 
ciety. ‘T .M. Vice- in rele ition to five kept far ahead of ‘Pro 
7. A. Boy d, , Head, Fuel Depart ties: (1) plentiful, (2) low in cost, ion nst 
‘ment, Research Laboratories Div. (3) easy to vaporize (4) high 80 years. . He 
General Motors C Detroit, energy ¢ -ontent , and (5) free the technology of discov ery, 
“Mich., discussed in a most inte knock. He ‘mentioned that A.S namely, the use of better instru-| 
ing manner the topic “G asoline— had detailed tests covering ments, new drilling methods, 
‘Yesterday, Today, Tomorrow,’ particularly the last three items. trical logging « of wells, as well as a 
B. P. Resseger, Field Engineer, In. — To stress the consumption of gaso- method of gas recycling and water a 
dustrial Produc ts Div., The B. F. - line which is now 30 billion gallons flooding which makes it possible to — 
sem Co., ae Ohio, cov ered a year, he used the following ex - get two or three times as much .) 
ample: If the gasoline now being — out ofa field’ than formerly was the 
were in tank cars case. He also referred to a newer 
he program arranged now under trial which uses 
for the district council by L ouis railroad track, a 10 ,000-gal. tank ¢ car a bacter iological method | to get t the 
Shnidman, Laboratory. woe ould have to click past every 10 maximum out of the oil sands. In 
Rochester Gas and Electric C orp. seconds | day and d night continuously referring to the possibility | of petro- | 
At the meeting, “he introduced throughout the \ whole year to carry le um shortage, he showed the vari- 

‘the he x1eads of the Rochester Engineer- ‘the gasoline now consumed. ‘ous sources from which we can get 
| ing Society, The Ameri ican Society As 
ae of Mechanical E Rochester 

‘Section, and A.S.T M. ‘District 

of Technology, Buffalo Public 
library. F ollowing an 
< ‘the es establishment of the S Society, i 
purposes and objectives, and a ¢é 
history of how its” technical 
mittees work (this covering 
mittee D-20 on Plastics which had 
arranged the technical feature of the : 
last meeting held i in R Rochester i in Bosines 
1938, namely ‘symposium | on Ethyl Testing Laboratory, 
Mastics) and ‘some pertinent com-— Yonkers, N.Y. 
ments by C. H. Fellows, ( ‘hairman. ourtesy Ethyl News 


prese nt 


outst: authority on the 
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zasoline from oil. hey = ‘ompression engine, he de scribed one ther rubber industry, after +100 yea rs" 

: 

reserves: many times thi it of the current cars has thoroughly to working the sv rub. 
‘ischer-T Tropse h process, he referred 

important w vork of A.S.T.M. Commit- to me ‘meet the emer gency, since as 

‘its new plant i in western Kansas for for gasoline | and othe r pe ‘troleum 
_thetie rubber-like materials, in 1937 

Vi 

too difficult to test and to specify. 4 butadiene type sy synthetic rubbers, 


natural gas, oil ‘sh ales, and a a ratio of nearly 13 to which 
satisfactory operation. -ber-like material a vailable. The 
leading Middle West company in tee i in ‘setting up test methods early as. 192: 5 there intensive 
making gasoline | from natural gas products. ic said, “F ‘ortunately, 
re Was: commercial production of 
 Jtisalsoaw onderful liquid and one 7 and i in June, 19: 40, his own company 


coal which have potential give 
= oil. In commenting on the 
refert In 1 concluding, he referred the industry fortunately was prepared 
the tremendous e expe nditure of 
eadll 
work on the development of syn-— 
to compete with the other more — gasoline is a material which i is not con 
widely used processes. 


the great reduction that had been — which we are extremely fortunate i in 
from the standpoint of the having in such plentiful amounts.” 
cre axes on gaso than alf. 


increased taxes on ‘gasoline. Not = 
only is the price today about half of ith national attention focused ir 
it was In in 1920, but the car user Launching his. a the | critic al rubber r supply prob- 
ts many more miles per gallon. brief historical review, Mr. Resseger lem , the construction of govern- d 
In connection with volatility, he cited our country’s consumption of plants American 
 eoneluded tha while g gasoline has _ rubber in the year ending March Ese production was accelerated + 7 8 
improved in this respect, the (just “prior to the war) by the end of 1944, the in: dustry 
desirability of high octane numbe 000 tons. in ‘comparison was: “oper: ating at the ate of more 
the use of the catalytic eracke 4000 tons in 1870 , when Dr. Ben- than an 000,000 tons per yes 
stocks may reverse the trend. I jamin F ranklin Goodrich established As to future prospects, Mr. R 
words, the octane will step up; in Akron, Ohio, the first rubber com- seger_ fe thi at before the > end of 
the ease of vaporization will drop. pany west of the Allegheny 
mi connec tion with — energy y, he tains. The sole source of supply a 
- ‘showed that a pound of gasoline has the at time, the wilds of § South . ae r 


three times as much energy as a ica ‘and West Africa, continued to 


Commenting on ‘cost, he ed 


introduced for ‘sale an automobile 
tire in which American-made rubber | 
replaced natural rubber by 


this y year ‘the rubber industry hee 


have a sufficiency of both American- 


rubbers and natural rubber 
ener with which to work, thus affording a 
pound of T.N. T., and seven times furnish practically all natural rub-  broade scope of “opportunities for 


much as a pound of dynamite. ber used throughout the world until technologists. He reported 
Freedom, from knoe k is desirable, 1910, when the Far Eastern planta-— ‘much “progress already in improv al 


not ‘only fr ‘om the standpoint of tions started from seeds taken from nt of quality of American-m: ade 


sound, but also because knoe cking ‘Brazil to England and then’ trans-_ rubber and in performance of end 
quality limits the compression 1 ratio “planted in Ceylon, commenced produc ts. He felt that many more | 
of the engine. He explained clearly compete with wild rubber; and by than the present ‘six man-m -made 
‘the use of reference fuels in deter- 1915 5, the production: of plantation commercially used rubbers would 
mining the knock characteristics by rubber had equi alled that of wil d eloped, to meet "specific. prob- 
the AS.T.) M. . methods, and t to aby rubber Under stimulus of the and he env isaged many changes 
_phasize the advantages of a rapidly” expanding automotive in- as research pavec ed the way to a bet- 
dustry, plantation rubber ¢ acreage: ter and better product, or as s differ- 
continued to be increased until in als developed i in of | 

the pre-war year of 1940 the total materi: ils av ail: able. 


Ww world production was a approximately y s Commenting on the prim: ary pur- a 
1,400 000 t tons, of whic ch United of use in an automobile = 
‘States 46 per cent, rubber isolating minimizing vibre ation, | 
being our largest single import. he termed rubber “the strong 
He compare ed the price of 2 224 the cireus” when ompared with 
id in 1940 with the aver; ra e of other er common engineering mie 
poun e e 
32 per pound back in 1910. terials, its resilient energy “in foot 
stressed the : significance to the pounds per per pound of m: ateris being 
Tub ber technologist of the loss of “most outstanding; for ex xample: 
over 90 per cent of our crude rubber Q - spring : steel rates 95, hickory w ood 
producing territory” following the and vuleanized rubber 14,600. 
"bombing of I earl Harbor : and the Briefly noting a total of approxi- 
over rrunning: by the Japanese of the ‘ mately 265 engineered | rubber <a E 
Malay Peninsula and the Dutch exclusive of tires and tubes in the | q 
Ks ast Indies. Faced with the appal- Dei uxe class car, concentrated 
ling : situation of equipping the most: on on the use of American- -made rubber i tl 
prodigious - array of mobile ‘fighting in what most people think of 3 first 8 
equipment the Ww rorld had ever seen, w chen the w ‘ord ‘rubber’ _men- 
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by the e end of the year, r, the e 
from GR- I, the isobutylene pensions and the st successful use of pose American-made rubber may 
b- type, a fine job, commenting on the “torsilastic’” springs automo- fal off very Yommenting 


he fact t that since _ diffusion of air Biles. He also mentioned | that the 
red through butyl tubes is about -belts of American- -made 


possible. manipulation in 


through | natural rub- rubber are superior to the pre-war erence to ) erude rubber, he felt there 

the tires less often than natural rubber product, after solu- should be government adoption ofa 

pre war tires nd it is entirely pos- tion of problems presented by « opera-_ program assuring maintenance of 

sible, regardless of the availability of tion at high speeds | and with exces-— the governr ats flicient facilities 

of “natural rubber, that butyl “rubber “sive overlos ds, such solut flectes ; 

re by certain structural changes and rubber, to be run on imme-_ 

ny - Explaining that a tire is a much the use of high heat-re esisting rayon _ li 1 that suffi ent 

e more complicated product than tension members. Finally i in aling d 


uge of suc “rubber main- 


ber li 9 
most people rea ize over 200 ma- he to ob agains 
ple (0 t automobile a ains st dirt and ‘tenance of national security be made 


terials , each with special function, elements, general purpose Americ: | 
led he | and used every year. In closing, he 

being weldec toget ier with rubber —=made_ rubber r has al also been 
} stated: Bey ond these provisions 
in the creation of a modern. tire) ‘satisfactory. "A lon range 

stated taking the over-all Concluding, Mr. Resseger ex- a's 
rubber policy should be based on the 


char: reteristies and service ability of pi pressed pride talent and 


- passenger car tires it can be safely energy of those who had part in the principle > of competitive enterprise. 
The free-play of of economic forces es will 


said the better-developed_ casings development of man-made rubber, 
today are as good, and in ms y and who made possible the achieve- do than anything else to 
ore | cases eel than the sl war prod- ment of this modern miracle, meet- research and development of a 
| 
uct. v ital need in. so critical a types of rubber to » broaden “their 
usefulness | and to 1 make more and 


ev efforts” of iod. ‘noted, however, that. 
better products av: at 


the automotive engineer to provide | FS natural rubber i is returning to ‘world 
the smoothest o operating vehicle px pos- markets i in an ever-ine reasing: flood, 


Chicago District Participates in | in Product tion Conference and rolling of brass. He discussed 


the operations alloy contents and described th the de- 

ter ‘ioration known as “ses erack- 
ing,” mentioning how it 
avoided. His series of "samples il- 
lust rated the effects of composition — 
variation in various” of deep 
Following _presentatis ion the 


7 
of AS S spor nsored ‘pi nel at 4 


num Company of America, which 
described drawing, stretching, and 
stamping of aluminum, and ¢ gave in- 


formation concerning the types of 


‘Chicago’ Tee hnical Societies’ Council 
covering the Forming Metal 

under the chairmanship. of D. 
Colwe ll, member and Program 


Chairman an of the Chicago District alloys used, and the respective ad- papers, there was discussion: from 
Council. vantages and disadvantages of each. the floor, with particular emphasis 
first paper presented was He emphasized particularly the on the types of materials | used 


“Cold Heading | and Forming of necessity for intermediate annealing tooling up for the various processes 

“Steel,” by Cc larence K. Hi LyW ard, treatments in deep drawing of sheet described. 

for Russell, ‘Burdsall & | Bolt and especially in the harder Officers of the Chicago: District 
are J. J. Kanter, Co., Chair- 


Nut Co., and covered the cold form- 

ing of steel wire into machine screws W . Butterbaugh, man, J. de Macomb Iniand 

ith | bolts similar fastening parts. Brass Co., Kenosha, Wis., presented Viee-Chairman, GB 

He discussed die 1 materials and third paper, which described the 

“machine equipment, and had sam-_ brass alloys u used in the extrusion 

ood President and Secretary Visit Pacific Coast ~ 

OXI- Prestpenrt and District Councils on local activities. of the American: Chemical Socie ety. 

Bree tive, Secretary of the Society Arriv ing in San Francisco The next evening the District Coun- 


March 8, conferences were held y with cil met for discussion of numerous — 

items of business, among the most 
important being plans for a meeting 
of the Society on the Pacific Coast 


“in 1949, The Comme ‘il 


Society in the Nor thera. 
“Southern C ‘alifornia Districts, and 
-especii ally to confer with the two 
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Board of Directors that s such a meet- 
ing be held, and it was decided at 


various industrial plants and to the 
University Cc California, as we as. 


_ Inatters with various members of the 
The Executive Secretary 
in partic ular looked into a number of - 


ociety meeting in 1949. 


an invitation to the 


the Council meeting t to recommend 
that» the meeting be held in San H. Pierson, Chemist, 
rancisco in October of 1949. Naval 'Drydocks, 
days there were isits to 


conferences on specific technical 


questions relating to the proposed 


The s same ge neral pattern of con- 
and meetings Ww was followed 
in the visit to L os Angeles extending 
from March 14 to 21. On Monday, 
March 17 7, the President and ~ 
met withtheSouthernCalifornia _representativ es of ‘aircraft in- “mittee and other work | of AS. 
District Council, and the next even- 
they addressed : a joint meeting plastics industries. 
_ Society members with The Los An- | * Our members on the Const, ex- California is opening up many op- | 
_geles Rubber Group, Inc. Con- 


A.W. 
and Executive Secretary C. 
Warwick Visit the Office | 
Testing Engineer ofthe 
Los Angeles Harbor De- 
Terminal Island: E. O. 
Slater, President, Smith- 
mery Co.; Mr. Warwick; 
Carpenter; T. A. Fitch, 
recently retired from the 
Los Angeles Department 
of Standards, and a former — 
gee of the Society; 
and C. M. Wakeman, Test- | 
«ing Engineer, Los Angeles 
“Harbor Department. 
Messrs. Pierson, 


and Wakeman are mem- 


bers of the Southern Cali- 
fornia District Council,and 
Messrs. Slater and Fitch 


Society ine lude with desire to participate in| the com- 


dustry and of the paint, to maximum possible extent. 
continuing industrial growth 


tended an extremely cordial wel- "portunities for extension of A.S.T.M, | 


ferences members “included come to these | two officers of the § So- member rship- and activi ities in both 
visits to the laboratory -of the North ciety and did ¢ every ything possible to. the Northern and Southern Cali 
American Aviation and facilitate the conferences which were _ fornia areas. 
to the Termin: al Inand N lavy held. It is very gratifying to note G Brief scoounts of the formal meet- the 
the keen interest of these members in addressed by President Carpen- 
affairs of the Society and their ter follow. 

oint Meeting with The Los Angeles Rubber * Group dressed the meeting on “Progress in | Di 
Rubber.” In this talk he discussed 


of the Southern California 
District of the Society with | ~The 


on the evening of March 18 at the 
Young: Auditorium in 7 08 
Angeles. 150 persons at- 
. ‘tended the meeting and the dinner 
that preceded. Mr. R. B. ‘String 
field, Consulting Chemical Engineer, 
and Chairman Southern 


"sided, and introduced Mr. P. W. 
‘Drew, Goodyear Tire and Rubber 
Co., the Los An- 


A JOINT meeting of the 


Los Angeles Rubber Group was held 


California District Council, 


Executiv Secretary, on in- to a limited extent the influence of 
of the Chairman igh research ‘and standardization in in- 
for the information of the rubber dustry, as he had ¢ at 
‘men present the nature of the So- Ber keley “meeting aw eek earlier, 
ciety and its work, with particular drawing illustrations principally 
_ emphasis upon the dev elopment of from the war- -time developments in 

‘standards and the broad se ope e of the. petr roleum and s sy synthetic rubber pro-- 
endeavors in that field. He duction. . He closed with special 

4a referred to some of the technical sub-- reference to progress along a number 
_jects that had been discussed in re- _of lines in the rubber industry, dis- 
cent months and are covered cussing some of the new er applica- 
special publications. A brief de- tions of rubber- like materials and 
scription was giv en of the emphasizing improvements in qual- 

of the Soe iety’s s work into the field of ity of American-made rubbers which 
simulated service testing and the already been realized. His 
_ testing o of parts and assemblies, some mar ks were enthusiastically ‘received 
phases of which of particular and the "meeting closed Ww ith 
‘spirited ‘ ‘question : answer’ 


resident 


California Section, 
‘American Chemical Society 


= California District of AS.T.M. to President Carpenter rand by 


¥ 


joined in a meeting at ‘the Clare- ecutive Secretary W ‘arwick k. A After of 
in Berkeley, on the brief response by Mr. Warwick, Co 


evening of March 10. After avery President Carpenter addressed the ing 


- enjoyable dinner at the hotel, Mr. — _Ineeting on the subject “Pr ogress in | jin 
Robert Matteson, of the California Chemical Industry Through Re- on 
Research Chairman ‘of search and Standardization. by 
address, the te un 
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pleasure of their group in t 
first meeting with members of 
| 
Chemical Society and the Northern 


hen Past- President, Dean Harv ey has 
urranged the technical program, 

Messrs. J. J. Bowman and M. ” 
D. Baker, Pittsburgh 


“fished else in ‘this Bu LLE TIN, 


‘supplemented by a a number 
interesting slides, ‘illustrating: 


some of the w: rar-time deve Jopments 
in applic: ition of "standardization to 
production in several of t he im- 
portant chemical “industries. The 3 


with the Si xeiety and its 
work ; and secondly, in building up 
a better acqui intane eship of our own 
members in the Pacific area with the 


under Ww hic h the Soe ety 


are e responsible for the other details — 
in connection 1 with the ‘meeting. 


dress was well receiv ed and en- 


an interesting discussion. 
as 
we season sponsored by the New 
the J Exhibition — of the Western HE Socrety’s 
demonstrations on radar. The 
booth contained a a display uy Pittsburgh District ai at the 
with headquarters in New ork. 
uOU terest to all those conce rned w ith the 


Metals Congress Vice- President T. A. Boyd 
UNDER the auspices of a peak York District C oune cil is. 
Northern California _ District at the Enginee ring Societies Build- 
the Society participated i in Mecting ing, W. 39th St., New York, 
Boom 501 on Tuesday, May 
Metals Congress held at Oakland, Wi ice-President, T. A. Boyd, Head, featuring interesting discussions 
a | California, March 22-27, 1947, by Fuel Department, Rese: arch Labo- pro- 
having | booth rided by the ratories Division, General Motors gram, arranged committee 
American Society for Metals, spon-— Corp p., Detroit, Mich., will headed by C. ‘Hatcher, Con- 
sor of the Congress and Exhibition, meeting under the auspices of the solidated E Sdison Co. of New York, 
Ine., is being prepared by the Signal 
literature about the Society and Institute Monday, May 19. His, Compe Branch of the U. 8. 
many of its technical publications, will be entitled | 
served as headquarters for the Yesterday, Today, Tomorrow. There will be a number of interesting 
members of the Society attending The information discussion illustrations, and a a ‘special 16-mm.— 
Congress. ~The booth was” ee will | present will be of in- is scheduled for presenta ition. 


‘manned continuously throughout 
Aa the six days of the Congress by mem- subject of automotive engineering — 
4 bers of the Society. and automotive fuels. Some of his 

A report by the Chairman of data are startling , and throughout 4 but rather to ations 
in | District Council, Mr. Dozier Finley, the address there re | sprinkling of of this phenomenal developrnent 
ed ‘indicates tl that during the week up- es, . The question of how gaso- = SO that the mee ting will be of inter- 
of | wards” four thousand persons: will meet the demands for its est to all technical me n and engi- 
in- stopped . at the booth to ask q ques- use, and the s supply situation now ; 
he | tions, examine literature, read “te in the future, and also the: rela- 


‘neers. The committee fully anti- 

cipates that an interesting and in- 

structiv e is in 1 store. 


er, display signs, ete. “Approximately tion of research and technology to 

lly twenty -four hundred pieces of litera- this’ very important field are cov- 

in ture were distributed and the names ered 

of anumber of persons who might be 

ial | interested i in the Society and its ‘any others interested are cordially Ag Vi ice-C an Be Sec retary, Te- 

der activities were noted. Mr. Finley invited by the Pittsburgh District spectively, handle details i in 
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is- 


Shipping Container: 
Toulouse, Chief Engineer of 


the Qui ality and ‘Specifications Sec- the advancement to standard 
and an active member of Com- four tentative test methods: Com- 
‘mittee D-10. In addition, Dr. pression Test (D 642); Test 

Toulouse. gave graphic | presenta- (D 775); ; Revolving Drum Test 
of the application of ‘statistical (D 782); and Incline-Impact Test 
methods as they apply | to shipping i (D 880). T hese were approved for 
container test data perform- letter ballot: minor revisions 
in some cases In the field of mois-— 
Included in the reports. of ture and moisture vapor resistance, 
subcommittees, which met on the three proposed test methods: “were 
previous AS T.M. stages of de- 


red 


tation in | technicolor covering the 
series of packaging container tests 
| which have been adopted generally 
x by the industry through the efforts — 
of Committee D-10 Shipping 
a Containers, "highlighted the meet-— 
ing of this the Frank- 
lin Institute in Philadelphia, Pa., a 
on April a The film was pre pared 
the “Owens-Illinois Co. 
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ar Specific: ition for Air-Entraining Port- 18 and were acce 
Cement (C 175) as well as further New specifications w ill be 

changes in Type V cement. A signifi- covering asphalt cement, and hot- Mix 

been ac ecepted by the Society; the hot-laid asphaltic concrete. 


cant ‘recommend: ition pertained to the 
Water Resistance of Con- deletion of the tensile strength require- Committee D-18 on Soils for Engineer. 
ing Purposes met during the morning of - E 


March 27, preceded by fiv e subeom- r 
mittee meetings on March 26. The new 


in the Tent: ative Spec ification for Port- 
, land Blast- ye nace Slag Cement (C gr 5) 
° will permit the use “of TDA in an organization plan was adopted for sub- 

> > 
‘of C amount not exc eeding 0. O8 per cent ission to letter ballot, following con- 
ence Method) i is now being drafted. _ when grinding the cement. The Tenta- siderable discussion on its operation, | 4? 
Progress was re ported o on definitions — tive Method for Visharssinntiae of the This plan is essentially the same as that 


being compiled and a bibliography Heat of Hydration of Portland Cement adopted by Committee C-¥. Announee- | fo 
tan Goll of king a 186T) was for ad- ment was made of the coming presenta. = 
ad i hi vancement to standard. of the Symposium on Load Tests as _ 
shipping con Committee C-9 on and Conerete as a session on other technical me 


Aggregates met during the morning of 


papers cov ering soils engineering to be Boa 
Mareh 28. Subcommittee meetings w ere 


given at the 1947 Annual Meeting, 


shins’? 


:  heldon March 26 and 27. The reorgani- The Joint D-4 and D-18 Subcommittee 

gation plan received finalapprovalbythe presented recommendations on several 
Four Construction Material Com-_ members presentand, upon fav orablelet- ards including the adoption of the 
mittees Hold Spring Meeting i in ter ballot, will become effective immedi-_ proposed Tentative Method of Test for * 


ately following the next meeting of the the Determination of Absorption, Ex- | — 
committee which will be held during the ansion, and Strength Characteristics. M 
Annu: il Meeting of the Society. This of ‘Soil-Bituminous Mixtures and _ the 
plan, as described in an item appearing — Burgr: af Method on Shear Strength of Ba 
in the January BuLterin, embodies the Flexible Road Surfaces, Subgrades, and 


in the ie 


velopment of A.S.T.M. standards cover- 
ing construction materials was reported 


a joint session of Commit- feature of combining subc ommittees “Fills. The reports “of other subeom to 
tees C-1, C-9, D-4, and D-18 held at the under "Administrative. Research, Matte es included recommendations on 71 
=. Netherlands Plaza in Cincinnati, Ohio, | Test Method and Specification groups. — existing standards, and a new tentative @ 
March 26, 27, and 28. - This grouping of | 7. he present subcommittee is authorized — test method which covers the Field De- mi 
meetings proved very advantageous due — to function in setting up the actual termini ition of of Density off f Soils in in 1 Place. ei 
committee organization and personnel. = an 


_ New proposed methods of test in vary- 


to the large percentage of overlapping — 
membership on these committees. A 


total of 45 well-attended meetings ing stages of development include the 
q held during this period. Determination of Modulus of Elasticity _ Te 
Committee c- on Cement met during (Sonic), Bleeding of C oncrete_ mittee D- on Textile Ma. Rs 


_ Strength of Bond (Pullout Test). in the rials | Meets i in New York City 
field of admixtures, a new method of 


_ Progress reports on several “significant crete was proposed for publication in the tile Materials held its spring meeting on | mi 
phases of activity. W ork is being ASTM for information only. March 12-14 at the Park-Central Hotel 
started on 8 cooperative study designed _ Approval was given to the proposed re- _ in New York City with an attendance of |  ge¢ 
to furnish information to aid in writinga vision of the Specification for Ready-— and guests. Sessions ne 
4 durability specification for masonry Mixed Concrete (C 94) which centers — held of twenty seceemuaeaiiits and sec- | jng 
cements. An investigation of a number — around a provision for the use of non- tions, ae Par 
methods proposed for the determina- agitating equipment for transporting meeting was s fea by a sym- ie 
tion of time of setting is under w: ay. = discussing the use of the electric | 
if Effective steps have been taken to in- | Committee D- 4 on Road and Paving strain gage for the tension testing of | 
gure early work on an extensive investi- | Materials met during the afternoon of textiles, a comparatively recent de | py 
ation of questions relating to the SO; March 27, with eleven subcommittee velopment. The symposium was held | 
content of cements and, particularly, to meetings held on March 26 and 27 Thursday afternoon and comprised 
the development of a satisfactory per- a joint resolution — of Committees D-2 a three _ papers describing the use of the | yg 
formance test to determine the optimum D-4, and D-8 in memorial to Mr.C. N. _gage in connection with instruments for 
= content for a given cement. Meth- Si Forrest Ww as read and approved. The — measuring the strength and elongation | Wi 
ods of determining the air-entrain- _ — several subcommittee reports included of textile fibers and yarns. The first | Ya 
ment of cements — are receiving ac tive | numerous recommendations on existing paper by Dr. J. W. Ballou of the Rayon — i 
study, and consideration is being given standards. These included contem- Department, Tec hnical Division, _E. 
to a proposal that the air-content limits plated revisions of the Softening Point du ye de Nemours & Co., Buffalo, 
in C 175T be increased from 16 +4 Test Method (E 28), the Los Angeles Y., discussed the magnetic type of 
~ cent to 18+3 per cent, and also to the = Abrasion Test Method (C 131), “the strain’ gage and its textile applications. 


suggestion that: Types III, IV, «ll Method of Test for Penztration of Bi- Professor W. N. Murray, head of the 
cements be added to that same specifica —— tuminous Materials (D 5), and the — Stress Analysis Labor: atory, Engir cering 
Method of Test for Moisture-Density Department, Massachusetts Institute of 
special joint subcommittee of C-1 Relations of Soils (D 698T). New Technology, Cambridge, Mass., dis- 
_ and C-9 is considering ways and means __ posed standards receiving the attention cussed the wire resistance type of strain 
_ of financing a proposed expansion of the of the committee include methods -_ gage, and gave illustrations of typical 


work of the Cement Reference Labora- tests’ cov ering: the measurement of re- applications | of the instrument. © Dr. 
_ tory to include the inspection and check- sistance to_ ne stripping; and sand- Herbert W. Schiefer, Chief Physicist, — 
ing of compression testing equipment. — rock asphalt. The adoption of the — ‘Textile Division, National Bureau of | | 
- Action was taken approving recom- Burgraf Method on Shear Strength of Btandards, Washington, D.C., discussed | 5. 
‘lees on revision of several stand- _ Flexible Road Surfaces, Subgrades, and ae methods applicable to the use of 
ards. Changes in the chemical re- *F ills and the proposed Method of Test both the magnetic and resistance strain | — 
uirements will result in the deletion of tk the Determination of . Absorption, gages to textile testing 
the aluminum and iron oxide ratio limits Expansion, and Strength Charac The Subcommittee on Cotton and 
the Standard Specification for Port-_ Soil-Bituminous Mixtures were pre-- Products submitted several impor- 
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(Dp 414). The revisions comprise the 
- jnelusion of a flat bundle method for 
determining the tensile strength and 
| omission of the round bundle test 
procedure for fiber strength, and also’ 
the inclusion as an alternate procedure 
for determining immaturity by polarized 
fight ~method. This latter procedure 
q 


applies to thin-walled fibers in which the 
— deposition of cellulose was arrested be- 
— fore the fiber reached normal wall thick- 
ness. The subcommittee also reported 
that further consideration is being given 
to an optical method, using an ‘instru- 
“ment known as the fibrograph, for mea-_ 
suring the length and uniformity of a_ 
of cotton. The instrument 
now | being modified and, when produc- | 
- tion is resumed, the committee plans to 
make some recommendation regarding 
‘tin method - Ac ‘tion was taken also on 
yevisions in the Standard General 


Methods of Testing and Tolerances for 4 


Cotton Yarns (D 180). 
The Section on Tire ‘Fabrics sub-. 
mitted various revisions and additions 
R the Tentative Methods of Testing and 
Tolerances for Cotton Tire Cord 
Oo 179), and for Rayon Tire Cord 
(D 885), as a result of information re- 
_eeived from a canvass of manufacturers 
ind users of tire cord. 
__ The Section on Rayon took action on 
-_tevisions in the Methods of Testing and 
Tolerances Continuous Filament 
_ Rayon Yarns (D 258), for Spun Rayon 
Yarns and Threads (D> 507), and for 
Rayon Staple (D ) 540). aly 
ee The Section on Rayon Fabrics s sub- 
mitted a revision of the test for strength 
. “of rayon woven fabrics when wet. This 
- section has also under consider: ation the 
, need of specifications for blanket bind- 
_ ings. . Consideration was also given to 
_ arevision of the method of test for color- 
fastness to atmospheric of dyed 
“cellulose acetate rayon. 


gre: ater than the ex expected experiment: al 


variations. The committee accordingly 
decided to make certain changes in the 
technique for making the tests and will - 
make a further study of the method to 
determine if the revised procedure w ill 
greater reproducibility in tests be- 
tween laboratories. = 
- The Subcommittee on Methods and 
Machines held a very interesting meet- 
ing at which two papers were presented 
describing studies of various types of 
clamps used 
One of these described the rel: ationship — 
of grip design to apparent cord 
The Subcommittee on Sampling, 


7 Presentation and Interpretation of Data 


receiv ed a report of its task group on 


tentative outline of a suggested recom- 
mended practice for planning and 
ducting interlaboratory tests. 
Subcommittee on Nomenc leture 


of definitions of terms dealing with fire 
tests of textiles such as combustible, 
fl ameproof, flame-resistant, flammable, 
~noncombustible, nonfl: ammable, 
which are being recommended for publi- 
cation as tentative. Action was taken 


to submit to letter ballot vote of the © 


The Section on Wool rev viewed data 


_ presented in a report of a special com- 

mittee on shrinkage studies. 

the | 


Yarns considered revisions in the Meth- 
or 


ods of Testing and Tolerances for 
Woolen Yarns (D 403), and for Worsted — 
Yarns (D404), 


The Section on Pile Fabrics consid- | 


ged at its ‘meeting procedures for the jg a serious problem. 


evaluation of intangible factors of 


quality, methods of testing Kraft cord, 


| standards for laboratory wear tests, ,and 
methods for determining flammability. 
The Section on Asbestos Textiles 
reported considerations being giv en 
| revisions in the Specifications and 
ain of Test for Asbestos Roving 
for Electrical Purposes (D 375) 
| for Asbestos Yarns (D 299); also that a 
| method of test for asbestos |: ap is in 
preparation. Consideration is 

| asbestos and glass fabrics. Noe 
i iT he Subcommittee on Bast and Leaf 
| Fibers reported on results of round- 
Bow interlaboratory tests on 1: methods of 
@xtraction. The test results reported 
showed variations between laboratories 


The Section on Ww oolen and Worsted | 


given to combining the standards. for 


subcommittee definitions of velvet, — 
plush, velour, frieze, boucle, and ) vel- 
veteen. subcommittee de- 
cided to recommend the adoption as 
standard of those definitions now pub- — 
lished as tentative which have not been 
subject to any comment or criticism. _ 

One of the most interesting sessions 
was that o f the Special Committee on _ 
Abrasion, which group has been carry-— 
ing on extensive studies of the ‘Taber — 
abraser, the Weizenbeek p prec ision wear 
test meter, and the U. S. Testing Co. 
machine. Reports were received from 
_ the several task groups studying these — 
several abrasion machines. This a 

long-time program and studies 


— 


Abrasive Properties of 
Finely Divided Solids 
In the field of rotary drilling 
j and. centrifugal ‘pumping, abrasive 
effect of finely divided solids in in suspensic 
The erosion of con- 
crete spillways and dams by solids in flow- 
ing water is another illustration of this 
destructive effect. many y instances, 
finely divided mineral matter—O to 44 
ricron particle si size—such as barite, ben- 
tonite, fullers’ earth, and ordinary clays 
and sands, have almost eliminated the use 


of centrifugal pumps | due to the excesive 


rate of wear on the equipment. prota 
‘he Society has received inquiry 
- from one of its members as to whether any 
- group in the Society had developed or is 
interested in developing a method of test 
for determining the abrasive properties of 
finely divided solids. An expression of 
interest i in the need for such a study or of — 
the knowledge of existing data is desired. 
ASTM BULLETI 


_ Impurities in Sand for Concrete (C 40), van 


testing textile fabrics. 
ow ho consider the | present color ¢ chert unsa 


isfactory for use in determining the proper 


Headquarters. 


and Definitions reported the completion 


by the Technical Department. All corre- 


ews should be addressed care of the 


Sand Color Plate Replacement 
wee va 


— L users of UA. S.T.M. 
Standard Method of Test for Organic 


B Book of Standards, Part II, page 466, 


classification of fine agereg: ate samlpes in 
the standard color : solution, are invited to an 
request a replacement by w riting Society 
supply of the older of 
charts, which are considered satisfac- 


tory, is available for this purpose. we 


Shield for Burmister Fle 
mister trough in determining 
air content of portland cement mortar 
by A.S.T.M. Tentative Method C 
showed the n need for “protecting the 
face of the cam and steel plate of the | 
trough and the pivotal shaft and its side 
seats from grit shaken loose in operation. — 
To provi ide the necessary protection, now = 
suggested i in Note 2 of Tentative Method 
of Test for Air Content of Portland Ce- 
"ment Mortar, A. 8. T.M. - Designat ion C 
~46 L. LeBay, Engineer, and 
‘Roy Boyes, Assistant in the Cement Sec- 
7 tion, the Ohio State 


the shiek 1 shown in the accom- 
~panying photograph. Adding the shield 
to the Burmister flow trough is a ee 


operation. 


“4 nation is made great, not by its 

fruitful acres, but by the men who cultivate 
them; not by its great forests, but by the 
men whe use them; not by its mines, but by 
the me men who build and run them. America 

was a great land when Columbus discovered oa 

a Americans have made it a great 1 nation.’ ee 
Lyman Abbott. 
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Society “Book on 


Metallurgy of ‘Steel, 1 890" 
i. E. Smith, a long-time active ‘member _ 
honorary member of A.S.T.M., 
has made many important technical con-— 
“tributions | to work in materials, the So- 
ciety has recently received a copy of the 
famous publication “The Metallurgy of 
Steel” by Henry Marion Howe. Issued i 
1890, this notable book has had a great in- 
fluence th hout industry, and we are 
have the publication for our 
‘ library. Very few, if any, scientists or - 
gineers have surpassed Howe’s: ability to 
write trenchantly and at the same time to 
wished to convey. To those who have had 
; occasion to refer to the book, no dese rip- 
tion of it is 8 necessary, and for those who 
not seen it we ean only ‘suggest | that 
J if there is an occasion the book i is worthy of | 
study, even if only briefly. he at 
ae Headquarters can be refer red to by any of 
the members at any time. 
One might ponder | r on some of the pres- 
ent- day publications with respect 
a tabular data and other information used, 
comp: arison with Howe’s pioneer efforts. 
is Of the 200 tables i in the volume, all but 20 
sms ull ones were wholly original or caleu- 
lated by him from information which was 
obtained from other sources than his’ 
own profound knowledge, 
= It is interesting to note that this 400- 
_ page book, pé uge size 1014 by 13 in., was 
listed at $10. We would hesitate to 
hazard guess on the selling pi price ofa 
volume issued today which would 


in inhere ont technic al value. =) 


roug 


« 
to the 


Texti.e technolo ists. 
who are concerned with the 
2 ‘Tapidly dev eloping field of fibers and fila- — 
- ments have reason to be grateful to Josey ph 
Sherman and Signe Lidfeldt Sherman 
for their book on “The New Fibers.” It 
_ provides in one volume information about 
the many new synthetic fibe TS , hew and 
improved rayons, and improved 
fiber textiles. history, chemical 
composition, method preparati ion, 
chemical pl yhysical proper ties, a 
present and potential uses of each fiber or 
product are giv ven. Trends in research: 


are indicated.  Statis stical information on 


the production, consumption, and prices 
of cotton, wool, silk, ‘Tayon, and some 
the s ‘sy ntheties is presented. he com-— 
og petitive position and future prospects of 
natural and manufactured fibers 


ends with a list of references to the litera- 
aa valuable feature of the book for 
some w orkers i is the classified list of ap- 


om 


2 plications suggested fe for the new w fibers and 


this information w ould have done 


2 


proximately 1600 patents on the new fibers — ia methods are the following: — Point, 


issued in the United States during the past — 
10 years, Over one-fourth of the 
pages of the book is devoted to this list. 
The authors acknowledge the coopera-_ 
tion of 20 well-known experts, 39 les ding 
manufacturers and associations, and sev sev- 
eral government agencies. 
Following the introduction and a general 
petite arison of the properties of the fibers, 
chapters are devoted to nylon; to fibers 
made from vinyl resin 


casein, soy bean protein, other proteins; 
to improved r rayons, rayon” staple fiber, 


economic aspects: of ray yon, and 


cellulosic fibers. A chapter on miscel-_ 
laneous: new fibers discusses brie “fly metal 

yarns sand monofilaments, fibers made from 
alginic acid from seaweed, a new type of 
asbestos-cotton te xtile, amie, i eattail, 


milkweed fiber, chicken feather fiber, 


Tedw ood bark fiber. One chapter i is de- 

voted to chemical treatments for textiles 
chemical modifications of fibers 
and fabrics, impregni ated and cos ated yarns” 


and fabrics, and bonded web fabrics. An- 
other chapter i is made up of a list of ap- 

index to trade names of fibers. 
Scientific and technical readers might 
like e more facts about some of the -mate- 
rials treated i in this book and a more e criti- 
cal evaluation of the test data. No doubt 


the authors would have liked to provide 


ann publisher is D. Van Nostrand Com- 
pany, Ine. ., 200 Fourth Ave enue, New York, 


. Y., and the price of the book is $5 per — 


copy. 


ae” W. D. 


New 1947 (eighth 


tion) of the Standard Methods for Test-_ 


ing Petrole um and its Products as pub- 
lished by the British Institute, of Petro- 


leum has been receiver d and “AS.T.M. 
members and others i in the U nited States” 
who find it convenient to procure the 
publication from A.S.T.M. ters 


may do SO. This eighth” edition is 


siderably enlarged with a number of new 
and revised standards. 

_ The new methods include procedures 
for ‘the estimation c of metals in unused 
examinat ion of the te ad- 


= 
of "the flash- of liquid as- 


4 analyzed dispassionately. Each = modification of the Schwartz method for _ 
estimation of 


phaltic bitumen, examination. of the re- 
“sistance to oxidation of turbine oils, and a 
lead ud i 

Among the covered by 


rom sit , Vinyliden ne chlo- 
ride, glass, polyethylene, other synthetics, 


a Burning Test for Kerosene, Carbon Resi. 

sulfide in Petroleum Products, Demuk 

sification Number of Lubricating 
a lash- Point (Open) and F ire-Point by 
means of the Cleveland Appar: atus, 


Alkali (including Carbonates) and Free 


Acid i in Greases, Gum (Existent) in Motor 
Fuels, ete., Hydrogen Sulfide, Knock 
7 Rating of Aviat ion Fuels (We: ak Mix. 
ture), Knock-Rating Motor Fuel, 
Peroxide Value of Ethers, Viscosity (Kine. 
matic) in Absolute Units, Wetting Power 
of W Agents | Derived from Petro- 
“public ition now covers some 640 
Tn addition to the large number 
of British methods and specifications iti - 
cludes the personnel of the committee “— 
sponsible for the e work a and d other r informa-_ 
tion. Copies ‘can obtained from 
AS S.T. M. He: adquarters at $4.00. 
— January, 1946, there was an an- 
-nouncement in the BuLLETIN of the pub- 
lication | of Tables for Measurement of 
Oil, , which 320- page book is essentially the 
‘official British counterpart of the United 
‘States Bureau of Standards Circular C 410. 
This book has been found particularly 
useful in many branches of the industry. | 
A small stock of the books i is being main- 
tained at A.S.T.M. Headqu: ur ters. It can 


be procured at $6 per copy. 
T he adc dress of Institute 


Contributions ‘to Soil Mechanics 


1995-1940, 


Wa 1995-1940 


AN INTERESTING collection 
of articles on the: subject of Soil Mechanits ; 
published originally in issues of the Journal 
of the: Boston Society of Civil Engineers, = 

dating ‘back to December 1925, is Pre 
_ sented i in this book. The leadoff and earli- — 
est article was written by Dr. Charles 

q Terzs aghi, then Head of the Department of 

Civil Engineering at Robert College, Cm 

-stantinople, Speci: al Lecturer on 

Foundation Engineering the Massa 

chusetts Institute of T echnology. Dr. 

Terzaghi is s generally recognized ‘as the 

first to introduce the subject of “Soil 
Mechanics” into this country. ¥ Since then 

PA the Boston Socie ty of Civil Engineers has 

sponsored this important phase of en | 
gineering by giving a prominent place in . 
their Journal to articles on this subject by 

Dr. Terzaghi, and to other Te- 
search men who have carried on and ad- 

vanced the good work which he 

hese articles are published in their orig- 

inal form, and the book is not intended as 

— textbook on the subject of Soil Mechan- mS 


ASTM BULLETIN, 
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a i further advancement in this field may D 


been elec Chairman o of the American 


mean that i in some respects will rer types of we ste 


el con- 


Di- 3 st ruction. . Compiled LaMotte Institute of Physics, succeeding Dr. Paul 
s extensive, includir Grover, who is : active in AS.T.M. E. Klopsteg, Director of Research, North- 
engineering as to w ork, and in the AS CE. and is well western University Tee Insti-— 
by crete roads, the tones of study of ‘known in the field of structavel tute, w ho has served as Chairman since’ 4 
elay structure, and the -applicat ation 


1940. nder Dr. Klopsteg’s chs airmanship 
the Institute was recently reorganized and 
changed from a loose fede ration of the 
leading national societies in the field o of : 
physics to a membe ship organization. 
‘ti is now composed of the American Physi- 
cal Society, | the Optical Society Amer- 


welding, the thods and proce- 
|| theories of ‘el: isticity and pk isticity. Two 5) 


articles cover the mechanics of hydraulic- dures” “presented are based chiefly 
ck. | filldams and seepage through dams. The Upon standards: of the . American 
lis } shearing resistance of soils and the charac- __ W ‘elding Socie ty, the 1946 edition of 
rel. teristics of cohesionless soils are very care- the of Ge. American 


fully reviewed. Dev elopments in ‘soil 

wer apparatus are covered up to 135, reports of e Iding Re ica, the Acoustical § Soci iety of Americ a, the 

Toe the date of this particular paper. ‘ouncil’ 8 Struc Steel Commit- Society of Rhe cology, the American 
several other articies is a very methodical tee. One outst anding feature of the sociation of Physics and about 

640 of amentals manual i isa as set of 26 di agrams for the 9000 indiv idual members. 

namie pile c riving formu as. 

and by the Boston} rapid proportioning of weld-groups 

and connections subjected to eccen-— 


Director, Ni ational Bureau of Standards; 
ading. Another prominent: Dr. De mpster, Argonne N: ational 


feature is a comple te set of beam Laboratory; and Dr. Marsh W. White, 

safe-load tables R Rather compre- Pennsylvania State College. 
hensive diseu ussions are included In connection with the new Institute 
covering the estimating of costs of 


publication Dr. Harrison said: “There is 
welded construction and the inspec- an exgent for's 
tion of structural welding, together 


eral | interest which | gleans material from 
with references to more comprehen- 


all none hes of physics and reports it to alt 


77 
sicists , to other scientists, and to 
sive treatises upon inspection, 


Structures 
HE Manual of De- 
‘for A Are” Welded Steel 


tures recentl uublished by Air engineers and others interested ia physics. 
Reduction S; - Co. fills a need often - Copy of ‘this 285-page manual, It is such a journal which the Institute of 
with its diagrams, t tables and data, Physies plans to launch within the 


expressed by pr ractising engineers” 
and engineering educators for a com- 


form for. engineers this field, new journal will serve two 
prehensive e source of up-to-date in- may Bes obtained from s: It will foster cooperation among — 
formation to facilitate the rapid de- tion s ales Company, E. physicists, and strengthen the feeling of 

sign of w elded steel structures Street, New: York 1, t the unity in a large profession composed of 


‘prov vide a suitable -suppleme me ntary “price of $ diverse: specialists; it will inform 


| text for engineering students. other scientists and laymen of the most 
though r ms features of the book important new in one of our 
ion ‘we in building construction, many About one-third of the funds required 


of Physics 


o finance the new public ation until it “4 at 
Dr. Gr ORGE R 


t 
be become self-supporting have been raised 
by the Institute, principally from indus-— 
oe al companies whi ich are based on physics. — 


ies, of the design diagrams and funda- 
“mental principles may be applied 

ers, 

ers, | the design ai and engineering ¢ control 
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In te 355— —Specifications A 179 - 46.— 


oes : - Table I add a footnote letter a after ‘ 
and changes ‘ad Which should Thickness, per cent’’ and add the following 


_ be noted in specifications - ins Ps art "unde r the table as footnote a: “For tubes 
B, Non- “Ferrous Metals, of ‘the having an inside diameter less than 60 per 


cent of the outside diameter or having a wall 
= Book of S Standards, ¢ a few addi- _ Pin. or over in thickness, which cannot be 
e to light, and 


~ successfully drawn over a mandrel, the in- 

pom a of changes hich diameter may vary by an amount equal 

. to plus or minus 10 per cent of the wall thick- 

should be noted in Part I-A, Fer- 
—rous Met: als. Some of these resulted 

from errors in printing and a few 

are not of great s significance but it 

+ would be well if our members | would > 


note in their books all of the changes _ 


W page 1—Specifications A 7 — 46.—In Sec- 
tion 


of 


vary plus or minus 12.5 per cent from that — 
specified. 


‘Raving. an inside 


- drawn over a mandrel, the wall thickness 
may vary plus or minus 15 per cent from 
that s specified; and the inside diameter will 
be governed by the and w all 


kness variations.” 


page 367— Specifications A 200 - 46.—In 
Table III delete the words “‘Wall Thickness”’ 


2(a), second sentence, change the refer- 
ence to “grade B-1 castings’’ to read ‘‘grade 
42 —Specifications A 285 46 
Table II change all the values for elongation 
in 8 in. for flange steel to read 1,500, 000 
_ divided by the tensile strength, and for fire- 
box steel, 1,550,000 div vided by the tensile Thickness, per cent’? and add a footnote as 
‘ie Table II change footnote ¢ to refer to ra 
Section the note in Section 15 change ‘Table t 
 ~page —Specifications A: 204 — 46. ret 
Section 12(a) change the value ‘‘00.1 in.” page 446—-Specifications A 194-46. 
toread ‘0.01 in. Section 13(c) change the reference to “Ameri-_ 
In Table I, for class D forgings, insert values — 
of ‘50”’ under reduction of area, for both 1945)"" to read ‘American Standard for 
sizes listed.  Weench-Head Bolts and Nuts and W rench 
261—Specifications A 186 — 46. —In Openings (ASA No.: B18.2-1941). 
Table I, for the minimum hub wall — page §93— Specifications A 48 46.— 
_ for bores over 7 in., change the value “ to Section 2 change the reference to ‘ “Note 2s 1, 2, 
page 282 In Section 3(6) change ‘the 
note below Table I change the formula “Note toread‘‘Note3.” 
fur grade 1 from “E = 56t + 17.50" to“E E me 
‘page 344—Specifications A 161 46. 


able II delete the words “ Ww all Thickness’ In Section 
_ above the two columns “Specified Wall ‘Notes 6 and 
Thickness, per cent”’ and “Cale ulated Ww eight page 754—-Specifications A 283 — 46T.—In 


cent, able chi ange | all the v 1es for elongation 


values 


on Membership 


Race » Philadelphia 3, Pa 


Thickness, per cent” and “‘Calculated Weight 
Foot, per cent.” 
‘page 373—Specifications A 199 46.—In 


for Specifications A 179 — 46. 
page 374—Specifications A 199 — 46. aed 


High Strength Bolting (ASA No.: B1.4— 


594—-Specifications A 48 — 46.—In 


change 


to read ‘‘Note 4.’ 


the reference 


Please send me information | on memb 


— in A.S.T.M. and inc 


“Wall 


aa _ The wall thickness of these tubes inl 


diameter 
less than in. which cannot be successfully 


eallytested. 


Bess the two columns “Specified Wall 


Table III add a footnote letter a after ‘Wall 


can War Standard (ASA. Now BI for 


reference 


"Section 4 change the reference to ‘‘Note 
to 
to read ‘‘Notes 5 and ei 


ead “1,500, 000 divided wilt 
Seca ‘strength. " Change footnote a to 
read “See Sections 6(d) ‘and. (e).”” De 
footnote letter b after “E longation in 2 in, 
-min., per cent, add the footnote letter 
after the grade A value for elongation in 8 in, 
change footnote b to e Section 
Section 6(e) add the phrase “in 8 in’ 
after the words ‘‘percentage of elongation.’ 
page 759—Specifications A 284 — 46T. | 


“See 


the t able of physical properties in Section 


7a) change the two values for elongation a 
2in. to read 1,600,000 divided by the tensile 
 ~page 871—Specifications 27 -46T 
Under Section 1(b) add “65 — 30” in the 
fourth paragraph to the grades 60 — 30, 65- _ 
35, and 70 — 36 listed as —™ to be he 
872— Specifications ‘A 27 -40T. 
Note 3 change the word ‘ “four” to “five” as 
the number of grades required to be physi- 
5.0) 
912 —Specifications A 106 - 46T.— 
; -Transpose the table in the note following | 
tion 13(a) so that it follows the last. line 


Table I, grade P11, add the word ‘‘max. 


after the value of 0.15 in the line opposite 
_ page 973— Specifications 193 - 46T.— 
in Table II, opposite grade B 7a nell 7 
over 2} to 4 in. in diameter, the 1200 F. heat 
treatment appears in bold face type. The 
~ value of 1200 should be in light face type as 
this heat treatment does not represent the — 
- standard heat treatment to be given mate- 
= rial stocked for use under the specification, _ 


509— B 143-46T— 
~ 4 In Section 1 delete the reference to footnote 3 
after the word ‘alloys.’ Delete footnote 
3 relettering the subsequent footnotes and 
their references accordingly. 
page 551—Specifications B 26 7 
Change the fourth line of Section 7(b) to be 
the second line of Section 7(a). 
page + 577—-Specifications B 178 4oT. 
In Table II insert a value of 0.125 i ( 
plate with a thickness of 2.750 to 
and a width of over 102 to 132 in. 


de a membership application blank. 
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Chicago Dis Distri 


— 
The following 97 members. were 
‘ elected from Febru: ary 28 to April Se ae 
a Drew AND Co... Inc.,. E. F., . Valk 
) 1947, making the total me member Dam an tor of Research, 416 Division St. 
€ Generat CERAMICS AND STEATITE CorpP., 
first, individuals. ANd Co., 8., D. R. Chamber- 
Sun CHEMICAL William S. . Hodgkiss, 
Re Gad. IGNAL Corps, ENGINEERING ABORA-_ 
Pinsof, 20 Ave., -Conen, A., Chemie 
OMPTON, Cl Di Elizabeth, N. J. 
Chief Chemist, Coke Plant, Ethyl Corp., 1060 Nepperhan Ave., 
TsENBERG, N.., nie 1emis oke Plant, Yonkers 3, 
Kent, Textile 
ville Fabries, Inc., 


Inland Steel Co., East Chicago, Ind. 
H., Engineer of Tests, C hicago, 
Burlington & Quincy Railroad 

C. W., Senior Service Motelburgict, 
Carnegie-Ilinois Steel Corp., 208 S. La- 
Salle St., Chicago 90, Ill. Wott 


FERGUSON Co., H. K., Tue, F. W. - Daniels, 
e Bidg., 
Cleveland 14,Ohio. 
 ParreRSON-SARGENT Co., Tue, W. O. Hose, 
General Superintendent, 1325 E. 
_ eight St., Cleveland 14, Ohio. 
Manu acturing Co Re liance Division, 
Smuman, W. A., Chief Metallurgist, The 
a Oliver Corp. 19300 Euclid Ave., Cleve- 
‘Simmers, C HARL F., Assistant Chief 
sign Engineer, Carnegie-Illinois Steel 
‘912 Salt Rd., 


Technician, Man- 


OBAUGH, RANK E., Technical Service 
Manage Lumnite Division, niversal 
Atlas Cement C 135 E. 
~Maauro, M. 227 E. Thirty- fourth 
Nucey, ANTHONY LEon, ‘onsulting Chem- 
ical and © Mechanical Engineer, 1271 
Pierpont St., Rahway, N. J. 
Port oF New York AvutnHority, T ne, J. Cc. 
vans, Chief Engineer, 111 E ‘ighth Ave. 
_ ‘Sion, ALLEN C., Technical Director, The 
O. Canfield Co., 129 Housatonic Ave., 
Bridgeport. 
TEFANELL, RENALDO lectrical Technical 
American Institute of Electrical 
Engi Box Station x. New York 


997 
eveland District 


Chief Engineer, The ‘Ferguson 


E 


Northern Dis 
ALBERT 
and Co., Inc., President, A. J. Hale 
Lemor D, RANK A., Jr., Chief Chemist, 
The Sherwin- Ww es Company of Cali- 
Cali j 
ANANDA Graduate Stu- 
- dent, College of Engineering, University 
of California, Berkeley, Calif. For mail: 
, Berkeley 4, Calif. 


DeSouza, Henry W F. Brick Manufacturers Assn. of Northern 
Brazilian 


OPMENT SEcTION, C. G. Chambers, Engi- | 

Cadillac Motor 

2860: Cle ark Ave., Detroit: 


neer, Manufacturing Bldg., 

Division, 
Mich. Bate 

Coox, L. Engineer, Research 


Army, Ordnance ‘Dept., Rio California, 524- 116 New Montgomery St., 
Brazil. For mail: 417 E. Liberty rancisco 5 
J. W., Research Engineer, De- 
partment of E ingineering Research, Uni- 
: |: versity of Michigan, Ann Arbor, Mich. | 
4 


By 


Atco Om aNp CHEMICAL 
Director of Research, "Trenton 
id WwW Philadelphia 34, 


HuBBELL, GeorGE Epaar, Consulting Eng 
-__neer, 2640 Buhl Bldg., Detroit 26, Mich. 
Martow, Dave Ian, Design — Engineer, 
Wy andotte Cc hemicals Co., Biddle Ave 
_ Wyandotte, Mich. For mail: 31 Superior 
Blyd.,Wyandotte,Miche 
ao. Harvey A., Senior Engineer, Be 


Glarum, Chemist, Kimberton, 
‘Harpwick & Co., Paul A. Endriss, 

Chemist, 650 W. Lehigh "Ave., Philadelphia 


M ABLAND DURALEATHER Co., Tue, I Irving 


7 Schmitt, Chemist, Amber illar 
§Sts., Philadelphia 34, Pa. 
England District ‘Barrp, KENNETH E., Chief Chemist, Phila- 
Ne a delphia C oke Co., 4501 Richmond 
Unrrep States Gurra Percna Paint Cv. _Philadelphia 37, Pa. 
C. T., Chemist, 


ayland W. Rice, Vice-President, Box -McDowe Lt, SAMUEL 
1365, Providence, R.I. Houghton & McDowell, Inc., Box 301, 


Harry JAMeEs, ‘Head, Wilmin ton 99 Del. 


chanical Engineering Division, The De- 
troit Edison Co., 2000 Second 
troit 26, Mich. 


Group, Godfrey L. Cabot, Ine., WEN, WYcLIFFE, 
49 Beach St., Boston, Mass. I. du Pont de Nemours and Co., Inc., 
Kennepy, Lucie C., Mrs., In Charge of Rayon Division, Wilmington 98, Del. ary ae 
Laboratory, Jones, Gardner & Beal, Inc., Tay Lor, GEORGE, Physicist and Chemist 
244 Thayer St., Providence, F or ‘Taubmans, St. Peters, N.S.W. 
mail: Box 1493, Providence, R. Australia. For mail: 2124 Land Title 


194 


Testing Coor dinator, 


16 E. Fortieth St., New 


Davis Pant Co., 


= 
Brosky, JosePH, Grove City 
Yollege, Grove C ity, Pa. For. mail: 
106 Spruce St., Grove ‘City, 
Brosxy, STANLEY A., Department Head of 
Radiography, Pittsburgh Testing Labora-— 
tory, Stevenson and Locust Sts., Pitts- 
Brunor, Joun B., Jr., Superintendent, 
Dept., Pittsburgh Tube Co., Monaca, Pa. 
For mail: Box 154, Monaca, Pa. 
Ferny, H. M., Jr., Chief Engineer, Pitts- 
burgh Tube Co.. Monaca, Pa. For mail: 
1817 Pennsylvania Ave., Monaca, Pa. a4 
Puewan, Paut F.., Highway Engineer, Kop- 
Co., Ine., Tar Products Division, 
7372, Pittsburgh 13 13, 
Southent California District 
B \KER Om Toots, Inc. 


Box 2274, Terminal Annex, 
V., Chief Metallurgist and 
Assistant | Director of Research, Solar Te 
Aircraft Technical Research Div., 
2200 Pacific Highway, San Diego, Calif. 74 
Hotman, Emmettre R., Chief Chemist, — 
 Tureo Products, Inc., Box 2649, Terminal 
-Annex, Los Angeles Calif. 
era New York Onta rio 
GERALD Chief Inspec 
Inglis Co., Ltd., Toronto, Ont., Canada. 
For mail: 67 Gloucester Apt. 9, 


tor, , John 


 Parxer, W. E., "Assistant Testing Engineer, 


_-Hydro-E lectric Power Commission of 
Ontario, 620 University _Ave., Toronto, 
_ Superintendent, Buffalo Bolt Co., 101 
r Ave., North Tonawanda, N. Y. 


CINCINNATI j AND LaBo- 
patortes, Elmer P. Warnken, Director, 
308 W. Fourth St. Cincinnati, Ohio, 


Willard W. Vasterling, 
Technical Director, Kansas C ity, Mo. 
Dayton Power AND Licut Co., Tue, Fred” 
Reiter, Material Research Engineer, 

N. Main St., Dayton 1, Ohio. 
LINCOLN INDUSTRIES, Inc., S. T. Harri 
Manager, Plastics Division, Damascus, 
1rz, BAxTeER S., Plant Engineer, American 

yanamid Co., Willow Island, W. Va. 
or mail: St. Marys,W.Va. 
Brooks, Donatp B. hief, Automotive 
Section, National Bureau of Standards, 
‘DANNER, E.uis, Assistant Professor of C ivil 

Engineering, ” Civil Engineering Dept., 
Illinois, Urbana, Il, 

mail: 201 Engineering Hall, University | 
of Illinois, Urbana, 
ENGELLAND, Chief Chemist, The 

National Refining Co., Findlay, Ohio. _ aa 
Fowuer, ALBert C., Chief Chemist, Huron 
‘lige Portland vement 6 o., Alpena, Mich. 
-Jounson, A. W., Soils and Foundation 

“Engineer, Researc th Board, 
tional Research Council, 2101 Constitu- 
tion Ave., Washington 25,D.C. 
_ Larsen, 8., Sales Engineer, T. L. Herbert & ra 
Sons, 174 Third ‘Ave., North Nashville 3, 
FRANCIS 


LINCOLN, B., Drexel Rd., 
Moran, T Chief, Chemical Engi- 
neering Section, U. 8. Bureau of Reclama- 
MorGENTHAU, Clark Equipment 
Reep, Ramsey M., Sales Service Engineer, 
U.S. Pipe and Foundry Co., 
: National Bldg.. Birmingham 3, Ala. 
Sam: RANJAN, Assistant 
Public Works Dept., United 
India; Graduate Student, Department of 
Civil Engineering, State 
Ames, 
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ER, of Research, The MINISTERIO DE A, 1921, ‘Cote: Metallurgical Bagineer,. 
Davies-Young Soap Co., 400 N. Findlay» Buenos Aires, Argentina. ning Kristinas vag 48, Stockholm, Sweden. 
Dayton 1, Ohio. DrREccION GENERAL DE AvIAcIon NATAL UNIVERSITY COLLEGE LIBRAry, 
WILuiaMs, Tomas, Co-Partner, Northwest MINISTERIO DE Marrna, Moreno 1921, Herbert Coblans, Librarian, Box 1525, 
Testing Laboratories, 2nd Ave. and James Buenos Aires, Argentina. Durban, South Africa. | 
St., Seattle 4, Wash. = GuHarpPuRE, BHASKER VISHVANALH, Curator, River, G. E., Civil Engineer, Hydro Electric 


Tey Lord Reay Industrial Museum, Poona, Commission, Tasmania. For mail: B 
Harvey, RoBERT Chief Chante, Cite Ropricu EZ, Ernesto J., Chief Chemist, 
mercial Laboratories, Ltd. Lett St. Diadema Argentina S A. de Petroleo, 
G. ttawa Cat. Canada. [J] KM. 2F, Comodoro Rivadavia, Argen- 
Dick , Chief Chemist’ and Metallurgist, Instytut Bapawczy, Michal tina. For mail: Casilla de Correo 5298, 
Delorimier Ave., Montreal, miaowski, Director, Miarki 12, Gliwice, | _ Comodoro Rivadavia, Argentina. [J] 
H. Lasporatorro Centrat Para ENsayos DE _ Box _386-A, Adelaide, South Australia, 
worth, Fabric Designer and Analyst, MAreRIALES DE Construccion, Eduardo § VAN Nreuwensurc, C. J., Laboratorium 
Vietoria Montreal 1, P. Torroja, Director, Alfonso XII—3 -3 Madrid, Analytische Scheikunde, de Vries 
ny University Con Encr- Lamoureux, Gerarp J., Acistant ERNMENT 
 ehurch 1, New Zealand. 
CoLLecE "AERONAUTICS, __ Robert L. Linpsay, Guy Engineer Charge, WwW Ltd. & Tatlodk, 
Lickley, Professor, Cranfield, Bletchley, ingsway, London 


General Engineering, Department of 


Direccton GENERAL pE Avtacton Nava Georg denotes Junior Member. 


WILLIAM W. MOORE, me RG _ HENNES, t 


the engineering firm of Dames & Civ il E ngineering, University of W ash- 
= elected President ington, Seattle, reports that the mate rials 

tivities of our members will be wel- — 1e Structural Engineers / Association of labor: atory of the Unive ersity of Ws: ashing- 
comed for inclusion in this column. Northe mm California, ton has developed a quick way of curing 
E. O. DIXON, Chief Met allurgical and concrete. The method was developed by 

oa FRANK ZELENY , who recently r re _ Mechanical Engineer, Ladish Co., Cudahy, Arthur Owley, a graduate student. Small | 
’ tired as Engineer of Tests, of the Chicago,  Wis., has been appointed a eniies of the ~ cement forms were filled with concrete, 

Burlington & Quincy Railroad Co., after Nations? of submerged in water over 150 degrees 


many ae of service, has been a member — the American Society for Metals. _ temper: ature and left for an hour and a 
of A.S.T.M. since 191 3. Mr. Zeleny plans 


we 
most of his his 824 IS ROH L, formerly C hicago Dis- half, afte hic h the were a 


trict Metallurgical Manager for Carnegie- for one 


Hardin: St., Aurora, Illinois, although he Stee l Cc , has been 


will be spe nding a portion of each year SIMON COLLIER, 
Minnesota lake region. He expects: Inspection and Control Department, 
to pursue that hobby which so many -Johns-Manville Corp., New York, N. Y., 
yearn for, namely, working in his vegetable “OSCAR M. \G » Shit Chemist, Tim- has bee n appointed Direc tor. of ‘Quality 
and wild flower gardens, with Mrs. Zeleny ken] Roller Bearing Co., Canton, Ohio, has Control. | His offices will continue at 22 
i = » r > 
assisting and concentrating on some phases lected P: esident of the’ American Fortieth Street, , New York. 
the flowering plants. Soci siety of Lubrication Engineers. Collier has been ve ry active in A.S.T.M. 
WILLIAM J. JEFFRIES, after 27 years _HENRY R. POW ER, formerly Chief work for a number of years and is chair- 
able the Army and Navy, has retired Chemist, has been promoted to Ms _ “ man of Committee D-11 on Rubber and 
government service and is engaged Laboratories, Cs arborundum Co. Ni- tubber-Like Materials. He is also the 
in private practice as metallurgical con- Falls N. Y. Mr. Power has been 1947 Chairman of the 
sultant. His is in Cape May, N. J. A.S.T.M. member since 1916. Group. 
advanced to Solvent Specialist, Standard ecutive Director AIC, has returned to the EKSE RGU AN, forme way 
me) Co. of } Nida. Foreign Marketing Co- _ gove rnment se rvice as Research Adminis- “4 E nginee r of the Budd W heel Co. with his : 
si ordination, New Y ork City, will be visiting trator for Chemistry in the Industrial Re- _ offices in Detroit, is now located at the — 
foreign markets of the company in Europe, search and Development Division, Office | main plant of the Budd Co 
_ Africa, Central and South America, where of Technical Services, Department of as Executive Engineer. 
will survey for outlets, instruct sales, g ALFRED W. GAU GER, Professor 
establish solvent service units. Mr. 4 HARRY K. THRIG, Director of 
Donlan, who is an active me mber of oratories, Globe Steel Tubes Co., Milws au- o 
Several AS.T. M. committees, hopes to kee, was presented the Robert W. Hunt 
utilize A.S.T.M. test methods wherev er fh Award at the Annual Meeting of the Amer- 
_ possible in the foreign territory of the _—ican Institute | of Mining & Metallurgical 


company. Engineers in recognition of his paper, 


Mineral Industries Experiment Station at 

‘The Pennsylvania State College, delivered 
the twenty-first annual Priestley Lecture 
Series at The Pe nnsylvania State College, 


Memorial ihe “The Effect of Various on the tata College, Penna., April through 


of Fuel Technology and Director of the 3 


5 his subject bei eing “Phy sical Chemistry 
Institute of Petroleum has been awarded Hot-Workability of Steels.” Technology of Fuels.” “Dr 


Robert P. Russell, President of STAN- ED DGA AR M. HASTINGS, of Richmend » Pees 
OIL DEVELOPMENT CO., since 1022 Chiet ‘College 1981. and 
which organization for many years has tichmond, Fredericksburg and Potomac ‘ganized the curriculum in Tech- 
been very active in A.S.T.M. ‘through its a i Railroad , took _ office as President at the ‘nology as well as the research program in 
4 technical representatives. In connection 94th Annual Meeting of the American Mineral Industries. In 1942, jointly 
4 os with the award of the medal Mr. Russell a Society of Civil "ngineers recently held = with Dr. -F. C. Todd, he received the 
deliver the second Cadman memorial Dudley Medal ‘from. AS. T.M. He has 
ecture in London on ‘Progress in I etro- A. W. K. BILLINGS, recently retired been an active member of A.S.T. M. since 
Research.’ sident of the Brasilian rac tion, Light 1928, serving as member and chairs of 
the annual n meeting of the Clev eland Power Co., was one of four recipients of various committees. 
: address was de aivered by Dr. Howard E American Society of Civil Engineers at its - E. I. VALKO has been appointed Di 
_-Tecent meeting. Mr. Billings has been an __ rector of Research, E. F. Drew & Co., Ine. a 


NJ. 

‘T.M. mem ser since 1915. Boonton, N J. 
ASTM BULLETIN. 
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-F. C. ZIESENHEIM is now Sales troit, recently has | changed its corporation | 
Manager, T Hydraulic Press Manu- name to Steel City Testing Mac shines, 
~ facturing Co., “Mount Gilead , Ohio. He Ine. This company has been represented 
was: formerly affiliated with the Lester- in the A.S.T.M. _ membership for many 
Inc., Cleveland, Ohio. years, first through a ‘membership held by 
WILSON retired an January H. A. Weaver, then his son, _and now 
iatdiern active service as Engineer of through the mem! bership of JOHN 


and ania Rail-— GAULD, President of the ¢ company. 


ss EDGAR HUTTON DIX, JR., Assis- 
‘tant Director of Research and Chief Met-— 
allurgist, Aluminum Research Labora- 


tories, Aluminum Company of America, 
is now with the Clinton "Laboratories, 


New Kensington, Pa. , is the recipient of | 
Chemis Co., O Oak ‘Ridge, Tenn. the 1947 Clamer Medal awarded by The 


‘New Ferrous Metals Alloys 8, “and 
Committee B-3 on Cc srrosion. 


NATHAN: C. ROCKWOOD, Editorial 


J.C. W IT Tee hnical Director, 
quette Cement Manufacturing Co., 
cago, have been elected Directors of the 
Cc ‘he mical & ingineering 


have been affiliated with A.S.T.M. for” 
over 25 years and are active on several 
H. WELCH has been appointed 
Plant Manager, the Alloy Cast Steel Co., 
Marion, Ohio, succeeding W. A. Dee, 
recently retired. He also succeeds Mr. 
Dorsey as representative of the Alloy Cast. 
Steel Co. membership in A. S.T. M. 
D. SULLIVAN, of the Battelle 


Lockheed Aircraft Corp., Burbank, Calif., 


R. SCHOL! ES, o the Depart- Franklin Institute, Philadelphia, “in con- 
of Glass Technology since 1932, sideration of his meritorious contribution — 
been appointed dean of. the New York to the dev elopment of high strength cor-— 
| $tate College of Ceramics, Alfred, N. Y., rosion-resistant aluminum products. Mr - 
i: to succeed Major E. Holmes, who died Dix is a long-time A.S.T.M. member, and 
- May 2, 1946. Dr. Scholes is active on is actively interested in many technical 


AS.T.M. ‘ommittee C-14 and ‘committees, Institute, Columbus, Ohio, and 
Glass Products. DR. LARS OLAI GRONDAHL, Di- Chairman of A.S.T.M. Committee C-8 
Hall, President, METALS DISIN- rector of Research and Engineering, Union on Refractories, has been elected President 

_ TEGR ATING CO., Elizabeth, N. J., was | Switch and Signal Co., Swissvale, Pitts of the American Ceramic Society. , 

reelected president of Metal Powder Asso- Pa., has been awarded one of two The Drexel “Institute of | ‘Technology, 

ciation at the recent annual business meet- George R. Henderson medals recently Philade Iphia, recently made its first pres-_ 
ing of the society, he le 1 concurrently with | by The Franklin Institute, “for entation of the “Founder’s Medal othe 
, National Metals Congress and Ex- Ex- ‘meritorious inventions or discover ss in Institute,” award being made to the 
position. tod, field of railway engineering,’ Dr. ENNSYL VANIA RAILROAD COM- 
| LA. LINDBER G, President, Lindberg Grondahl being named “‘in consideration = PANY “for leadership in industry.” Dr. 

~ Steel Treating Co., Chic ago, has been Of his contributions over a period of years. _ James Creese, President of the Institute, 
elected “president of Metal Treating In- in making presentation and noting that 

NHARRY ©. P PL of _ ductive train communication. 

Engineering and Research, Structural a HERMAN A. HOLZ, of New York City 


Clay Products Institute, W ashington, was has left for Northwestern Europe, on a 
one of a group of men interested in modu- _ Special tour of investigation for the Of- of this industrial age and a factor i in the 


lar coordination who were awarded cita- __ fice of Technical Services, U. 8. Dept. of industrial prosperity of the community, — 
tions jointly by the American Institute Commerce. Mr. Holz has been a mem- have chosen to represent that fact in this 


of Architects, ~The Producers’ Council, ber of A.S. since 1916. medal, which from time to time will be 

-Tne., and the American Stand: ards Associa- FR ANK A. RANDAL L, Consulting awarded to corporations and associations 

a tion Mr. Plummer’s citation reads ‘Structural Engineer, Chicago, announces contributing to industrial, technical, 

follows: “For his early and continued in- that he has taken Frank A. Randall, of 
terest in modular coordination; for his _ and John D. Randall into partne rship. Uadelphia area e al was ac- 
leadership of the structural clay products — Mr. Randall has been affiliated with A.S. ‘a for the Railroad, now completing 
industry to become the first to adopt modu- oT M. for 25 years, and is a member of the its hundredth year a den by Presi- — 

lar sizes for its products; and for the ex- ‘hicago District Council. M. W. 

| ¢ellence of his educational program to in- woong DR. FRANK N. SPELLER has re- 
troduce the benefits of modular products: Woops, _ Associate tht Frank Newman Speller 


Professor Highw ay Engineering at 
buliding industry.” Purdue University, was recipient jointly Award in Corrosion Engineering, m 


THUR J.T TUSCANY, commissione with I H. S. Sweet, also of the Purdue staff, the 
of the Metal Lath Association for four T. E. Shelburne of the Vi irginia High- Cor % Chi 
-years, resigned his | position with the —_ way Department, of the Highway Rese-— rrosion Engineers in Chicago early ‘in 


been presented to a corporation by the 
Institute, explained that Trustees 


ganization to devote his full time to con- — arch Board award for 1946, for their joint _ April. The Willis Rodney Whitney — 
ducting the affairs of an organization de- = paper “Pavement Blowups Correlated _ Award, in Science of Corrosion was at wl re 
signed to render trade association service with Sources of Coarse Aggreg: ates. same time awarded to Dr. W. R hitney. 
toa select list of national trade associa- Speller, long-time A.5.T.M. member 

a RUSSELL J. ALLEN, Me 


tallurgical nd officer, was honored because of his 

tions. The Metal Lath group has ns med E > -* 
Engineer, Worthington Pump & Machin- an 

Donald R. Wadle, Pacific Coast represe a g g I Pg applica ation of fundamental studies of cor " 


Corp., Harrison, N. J., is announced ngineerin 
ative for the to p ros ion to practical engineering problems. 
assume the -commissioner’s duties with as 13th recipient. of the Jobe A. Pe nton HE RT L. WHITTEMORE, we ell- 
headquarters i in Cleveland. Mr. Tuscany med al for “meritorious service,” being known engineer at the National Bure au of 
has been Chairman of A.S.T.M. Cleveland cited specifically “for his end un- Standards, retired recently after 29 years 
District Council for several years. His _ ceasing contributions toward the advance- of continuous government service. An ere. 
address continues to be in the Engineer’ "gray “technology.” “Mr authority on the testing of engineering 
‘leveland 3, but is Room 1006. alien has been affiliated with A.S.T.M,  ™sterials, he has been chief of the engineer- 
EDR. SAMU E L JACOBSOHN, Gaert- for more than bia and serves on many 


_ mechanical ingenuity in conducting ‘tests 
-electe d Exec cutive Vice-President in charge 


of company’s activities during the illness FELIX E. WORMSE R has resigned as and his study of “possibilitie s for pl: 
eretary and Tr rer of the Lead 
of President William Gaertner, who has ecreta d Treasurer of the Lead In the mechanical design of sinall houses on a i ¥ 


- dustries Assn. to acce pt an appointment — ~ rational basis, led to development of equi 
cs away from his desk for many months. - ment for checking accuracy of tension vs 
Ir. Gaertner, now 84 years old, is one of is 


as Assistant to the President of the St. 
the oldest. leaders in the apparatus fi field. compression testing machines, for which 


Joseph Lead Co., New York. Mr. Worm- 
ser has been a member of A.S.T.M. —_ the Franklin Institute presented him with — 
‘The Steel City Testing Laborator De 1929, and is active in Committee B-2 on the Longst Medal 1938. 
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eg i Whittemore hed’ Dei affiliated with A.S. _ He has a also so done some writing for the tech- 


T.M. since 1911, and has been an active _ nical press, and may = writing. 
participant in technical committee work — JOSEPH S. YIKE,. for merly Chief. Clevel: Hp wi as 
throughouttheyears, ‘Chemist, Great Lakes Portland Cement ger, Die Casting Div., Cleveland Hard. 
THOMAS RADFORD AGG, Dean of , Buffalo, N. Y., is now Field Engineer, and 
Mas 


, Shell Mex Argen. 


Engineering and Director of the Engineer-| ter Builders Co., Dixie At- cats 

has returned to his first love—en- Chief Engineer of the Marlin Rockwell e ia ila- | 

gineering research. In direct contrast to Corp., at Jamestown, N. Y., e 4 or a iliated pag 

‘Taany engineers who divorce themse pointed Vice-Preside nt and W orks Man- 
from thei profession upon = ager in charge of the Corporation’s plants HENRY NORMAN BASS: SETT is nee 

irement Dean Agg plans on increasing t 16 at both J: amestown and Pl: ainville, C Conn. , 7 Head, Technical Div., rs 


tempo of his engineering activities. ES EL HOPKINS i 


continue as a full-time member tina, Ltd., Buenos Aires. was for- are 
the staff ai the College, devoting his time ine. merly C hief Chemist and Metallurgist ing 
naa exclusively to research in highway ee with the Buenos Aires Great Southern and | Ga 
economics. He also plans a moderniza- ALTER EATON SPICER, JR., 
of his book “Construction of Roads returned to civilian” life after service as 
and Pavements” and the addition of a Major in the Chemical Warfare Service, Th 
chapter on traffic engineering. Dean Age Army. He is now Assistant Sales search Dept rep 

has been an A.S.T.M. member since 1914, Allied Home Products, Be loit, Refining Co., ., presented the annual Insti- 
participating in various technical com- Ww tute of Metals lecture at the recent W orld des 


Conference on Mineral Resources held in | to] 
WILL IAM H. KL E IN, formerly Vice-— Director, Philadelphia Committee, Penn- rsary celebration of the American 


lvania Economy League, has announced 
y : Institute of Mining & Metallurgical wh 


President in charge of research and de- 


velopment with the Pennsylvania- -Dixie the opening of offices for the general prac- or no! 
of New York, wasre- _ tice of engineering in Philadelphia. and Malton The Separation 

cently” appointed Assistant to the Presi- VERETT M. PATTERSON is now, 
d of the Lawrence Portland Cement _ affiliated with Ev ersharp, Inc., Long Is-. 


ANIEL 8. EP PELSHEIMER has: 
Company. He will continued his inde- land City, as Director of Research. He been appointed Associate 


pendent consulting practices. Mr. Klein was formerly with The _,United States Metallurgical Engineering at the Missouri ste 
has been an active A.S.T.M. Time Corp., ‘Waterbury, Conn., in School of Mines and Metallurgy, where he 
since 1910, and is the present Vice-Chair- _ilarcapacity. be im charge of instruction and 


man of Committee C-1 on Cement. aie at PHIL IP J. _ELVING, for merly He ad, search in ferrous metallurgy and the X-ray Tl. 
HENRY C. BOYNTON, recently "Analytical Div., Publicker of metals. He was pre | 

tired from John Roebling’s Sons Co., Inc., Research Lab., Philade Ap hia, is now viously chief phy sical _met: llurgist and 
Trenton, plans to do consulting work in ‘Associate Professor ‘of Chemistry at Pur- sales _manager of Metal Hydrides Co, 
manufacture of wire and wire duel University, L Lafay ette, Ind. 


Superintendent, Port . Prummer, Structural Clay Prod- 


ee... Refinery, on, he Texas Jompany, ucts Institute, as alternate to T. I. Cor, 


neer, Pablie Roads Administration, Wash- Member since 1922. Formerly a member 3 of Materials snd 
ington, D. C. (March 24, 1947). "Mem- of Committee D-1 on Paint, Varnish, 
ber since 1930. Formerly for several and Related Products” 1933 to M 


years a member of Committee A-1 on 194 


Carpet Co., on ASA Advisory Com- 
GeorcE | W. _Horemsox, Conerete ‘Berved on Committee Markwarpr, U.S. Forest Prod: ing 
Technician, Raleigh, N. (March 10, Laboratory, as the Society's represent-_ 
1947). Member since 1937. ye ‘D-7 on Wood for many years. = = == ative on ASA Sectional Committee 05 on | Pe 
J. Vice- In _ O.C. Hart, Chief Chemist of Monolith Wood Poles, succeeding H®RMAN VON Cy 
Charge of Petroleum, Refining and Portl: und Cement Co., , Monolith, Calif. _ScHRE NK, Consulting Timber Engineer, who tre 
Heavy Chemical Div., J. A. Jones Con- (July 7, , 1946). Represented Monolith remains on the committee as an alternate to | 
membership in A.S.T.M. “since Mr. Markwardt. (fe 


struction Co., Inc., Houston, Texas. 

J. D. ock, General Manager, 
Griffin & Tatlock, Ltd., London, England 7: 


(19387. G. Scrocaie, } BE. L du Pont é Ne- 


BRUCE G. SHOTTON, District Manager, mours and Co., Inc., as the Society 
Hendrick Ms anufacturing Co., Carbondale, itive on ASA Sectional Committee L14 on | m 
Pa. a (April, 1947). ~ Member since 1942. _ _ Fastness of Colored Textiles, succeeding A. 4 i 


(November, 1946). Member since 1924. 

neer, P hiladelphia August Mu es N. Cuair, The & on & Licht. 

Member since 1935. ner Co., Inc., as the Society’s representative 
Roy Cross, City 4 on ASA Buik ling Code Correlating Com- ch 
Testing Laboratory (March 1947). Sin mittee, succeeding R. P. dece 
Dr. Cross received his degree as Doctor Appointment as the Society's representative on ASA |p. 
in technical work particularly in “the — CEMENT de of the ing, succeeding R a See in 
NNOUNC ‘EMENT is ma of Cotton Manufacturers. in 
largely in the oil industry field and had 0 owing appo itments: A. Servic, U. S. Bureau of Mines, 
> as Society’s representative on ASA Sec- | 
written “Handbook _ of ctroleum, M. F » Ele al Tes Labo- tional Committee Z: 23 on Specifications for m 
Asphalt, and Natural Gas.” He was ectrica esting Labo- for Testing P 
ratories, as the Society’s representative. Sieves for Testing Purposes, succeedl 
vitally interested in the Midwest Research and J. H. Foors, The Commonwealth & th 
overnors. While not active in a= : 
8.T. M. work he ad Pipe Co. as the Society's delegate to the 75th =| 
. Anniversary Celebration of the American 


Institute of Mining and Metallurgical 
neers in New York, March 17-19, 1947. 
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brochure 1 made up of glossy photographs 
and printed leaflets, showing various types 7. 
of furnaces— box laboratory furnaces, 
_ pot crucible furnaces, indicating pyrome- | 
ter controller, combustion tube labora- 
tory furnaces, volumetric carbon deter-_ fonte-Haddon Hall, Atlantic City, N. J. 
minators, ete. Amertcan Socrery ror Epv- 
cation—55th Annual Meeting, June 
18-21, Minneapolis, 


AMERICAN ELECTROPLATERS’ Socrety—In- 
= dustrial Finishing Show, June 23-27, [ i. 


Catalogs and Literature Received. 


ScrentrFic (Division of the 
Harshaw Chemical Company), Cleveland, 
Ohio, Branches in Cincinnati, Ohio, De- — 
troit, Mich., Los Angeles, Calif. : and 
Philadelphia, Pa. This 
eatalog of laboratory apparatus will be of _ 
interest to many of those responsible for — 
the purchase of a wide range of laboratory — 
scientific instruments, and 
lated equipment. Comprising over 600 
pages it is intended to cover the more com- 
mon devices, and the company also states _ 
that it includes the newer instrument 
devices for modern techniques and pro-— 
cedures. The thousands of items ‘listed 
are arranged in alphabetical order start- 
ing with Acid Pumps and ending with Wire — 
Gauze. A great many of the items in-— 
eluded are for use in connection with 
AS.T.M. specific: itions and tests—in each | 
the A.S.T.M. designations are given. 
The illustrations are clear and have been 
from wood cuts. A 
typographic style has been followed. The 
descriptions of the equipment listed seem _ 
in to have been carefully edited and informa- 
th | is presented in condensed form which, 


ERICAN INSTITUTE oF 
Montreal, P.Q.,Canada, 
American Society for Testing 
50th Annual Meeting, June 16-20, Chal- 


trot, Mich.” 
ASSOCIATION OF AMERICAN RAILROADS, _ 


0, Ill., manufacturer of heat- 23-28, Convention Hall, Atlantic City, 

a on-ferrous m AMERICAN INSTITUTE OF ENGI- 


‘News of Instrument Companies 


haces, refractories, and blowers have 
recently united their organizations. Under 
new arrangement the Fisher organiza-— 
tion will be known as Fisher Furnace 
Division, Lindberg E ingineering Co. Ken- Clty, 
Fisher Furnace Co., will head this divi- 
sion. Fisher furnace manufacturing September tal Pe on 
office activities have been moved to the N. 
Lindberg office and plant at 2444 __ New Yor 
OW. Hubbard St., Chicago. Refractories ENGINEERING society —An- 
an nevertheless, would cover all of the data ‘il 1 Convention, September 15-19, New 
on normally wanttohave. P The q «Natrona Perroteum Assn.—45th Annual 
Macuietr & Son, hicago. e first furnace develope Meeting, September 17-19, Hotel Tray- 
New York 10, N. Y. A four-page combined organization is = mere, AtlanticCity,N.J. 
_ | leaflet describing the Acme Laboratory = y Assocation oF Iron AND Steet Enat- 
Equipment Company’s line of products, ‘melting furnace. NEERS—Fall Meeting, September 2 


American Society oF MEcHANICAL ENGI- 
NEERS—Fall Meeting, September 1—4, Salt 


of | including hot air oven-sterilizer, autoclave __ Announcement has been made Pittsburgh, Pa. 
ari sterilizers, electric incubators, etc. Tllus- Bause h « Lomb Opt ical Co. of the election: AMERICAN INSTITUTE OF ELECTRICAL 
trated. of I. L. Nixon and Ben A. Ramaker as NEERS— Middle Eastern District Meeting, 
Apparatus Co., Chieago 22, vice-presidents of the company. Mr. 

@ ig he Milvay Notebook,” Spring, 
| Describes the Brookfield Vi iscosime- 
nd | ter, B & L Refractometers, Thermostat- 


September 23-25, Dayton, Ohio. 
Nixon, who has been Manager of the _ se 
L Sarery Concress AND Expost- 

Instrument has been with the 


hi 
- company since 1907, becoming Instrument T10N—October 6-10, Chicago, I 


~Nationat Lupricatinc GREASE [INSTITUTE 7 

Control’ ed Hot Pl: ate, Crow ilectro- Sales Dion —50th Annual Convention, October 

Dynamic Demonstration Sets, Fully Auto- of the I iv and Edgewater Beach Hotel, Chicago, Ill. 
“matic Furnaces, and New Pocket Micro- Nationa Concress—October 20- 
THE BaLpwin Locomotive W ORKS, AMERICAN WEL Socrer Meet- 
"Eddy stone Division, Philadelphia 42, Pa. ing, October 20-24, Chicago, 


e tin 182, 8-10 U niversal Hy Paciric CHEMICAL Exposition—October 
7 Testing Machine.” A four- -page leaflet 21-28, San Francisco, Calif. 
ou ILLUMINATING ENGINEERING Socrery—Mid- 
Also, Bul'etin 251, ‘‘Southw ark Plastics western Regional Conference, May 15- 
pression Molding, features of compression ysis—Annual Meeting, May 15-17, at 
Power Pumps, Die Hobbing Presses and nual Meeting, May 21-22, New York 
Custom Built Presses. 16 pages, illus- Tue Proceedings of the | 1946 
erly Steel City Testing Laboratory), 
8843 Livernois Ave., Detroit 4, Mich. Socrery or Navat ARcH’TECTS AND MaRINE- 


describing this testing machine and its ELE&crricau MANUFACTURERS” 
outstanding features. Illustrated. Assn.—October 27-31, Cts, N. J. 
Molding Presses’”—describes and_ illus- 16, Kansas City, Mo 
trates Hy-Speed Hydraulic System, Com- 
molding presses, Hy-Speed Plunger Mold- The Stevens Hotel, A, 
Presses, Steam Platen Presses, Fluid AMERICAN IRON AND STEEL Prosed 
trated. TECHNICAL Societies’ CounciL OF “Mee ting of the Engineering College 
Sre iry Test'NG MACHINES, INc. Yorx—Annual Meeting, May 2: 22, New seare shave been issued and 


Secretary Miss R. A. White, Uni- 


A four-p: ige leaflet, “Testing _Instru-- _Meeting, May 23, 

ments,” with a number of single pagesen- Washington, D.C. of Texas, Austin, Texas. The 
closed describing different types of in- InstTITUTE Proceedings include a symposium of six 
stroments—hand- operated hydraulic Bri- Light Aircraft Meeting, 26, ‘Papers on “Factual Experiences Dealing 


nell Testing Machines, Universal Testing Detroit, Mich, 
ASSOCIATION oF IRON AND ENGINEERS Ww ith Ove thead C harges Sponsored 


Machines, Impact Testers, Transverse 
Testing Machines, Ductility Testing Ma-_ ten Annual Spring Meeting, May 25, 27 a7... Research i in Colleges of Engineering and | ia 


chines, | ’ortable Hardness Testing Ham~- Philadelphia, Pa. the Bases Used in Calculatin ‘Such 
r, etc. ATIONAL FIRE ROTEC Charges’ by research directors of six engi- 


FaRRAND Optica Co., Inc, Bronx Annual Meeting, May 26-29, Chi- 
Boulevard and East 238th St., New cago, Ill. schools, also two other 


66, N. Y. Bulletin 801, des a new Mera, Powper Association—Third An- “Needs for Engineering Biographies” by 


instrument for ‘esearch—U ‘Itra- nual Spring Meeting, May a, Wak dorf- Deen N. Dougherty of the University 
Monochromators. Listed in Astoria, New York,N.Y. of | ‘Tennessee end “Training of Research 
page folder are six instruments: three AMERICAN PETROLEUM DIVISION by D J. R. Van Pelt of 
models for spectral region, 200 to 800 mu, “a or Rerintnc—Mid-Year Engineers” by Doctor J. | an P 

with quartz-lithium fluoride optics; and | a _ 2,3, Jefferson Hotel, St. Louis, Mo. 


“= Battelle Memorial Institute. A complete 
Ep1son ELeEctric Ixsrirvre—June record of the activities of the association — 
Atlantic City,N.J. from 1944 to 1946 also appear in the 76- 


AMERICAN Coxe AND CHEMICAL InstiTUTE— publication. Price the Wahi is 
. 


three models for the visual region, 400 to’ 
950 mu, with glass optics. Illustrated. | 
LinpperG ENGINEERING Co., 2450 W. 
Hubbard St., Chicago, IIL. indberg- 
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5.1.M. Research /\cti 


Henle of Projects— —Result of Detailed Ste 


iors 
E DITOR’S Nore. -The > fe sllowi ing” 

arch activities | 


has, as was noted, been reviewed 

ive C Committee 


required a great : amount of coc opel 
a EVERAL TIMES in tive research to find a- method — 


the past we have reviewed in the 
pages of the BULLETIN the major 

activities of our A AS. M. 


Committees. _ The last such com-— 
e last such co will be noted from this account 
plete review is that published in m The | of current A.S.T.M. ‘research that a 


whic h will accurately measure scription rese 
property to be determined and will: 


give reproducible 1 results. 


by Administrative 
be on Research. _ In gener: al, the same 
form of f presentation is followed 


Dee embe r, 1943, LETIN. The eonsiderab le ps art of it is devoted to done n the Dee ember, (1943, 3 
review to “his th frequent refe rence 

ing review es develop- this phase of research activities— ‘is made in order to summarize past | 19 

ed upo at the deve elopmer nt of satisfs wctory test work ‘and avoid “unnecessat Ar) i 
were reportec at that time methods. Some might object to petition, 

= 


which have been continuing, and | 


also lists new work undertaken 


to such activities, but this work is 
vears ’ 1 
ing the past four ye a definitely ‘applied”’ researc a and 


In this current re vie the work 

of each committee is “separately 
grouped, but all subjects listed 
1943 are me ‘ntione and brought 

| date » along v with new 
ties that have undertaken 


Committee 


The Administrative committee ‘it may lead to fundamental research 


Research has recently made that: answers: the question ‘ “why.” 
canvass of research activities of all In disey ‘ussing this subject it afin 


AS S.T.M. Committees. In ad lition, in order to repeat a paragraph 
the specifie problems of anumber of — which was printed in the 1 saieedle re- 


reports and papers tint 
utter 


latter are indicated as 
separate public ations) io 


the committees have been discussed 
with» the committee officers. he found in the P roceedings: for the 

‘ eps | 

“Just how to define 1 wre h and years indicated. Stand: urds and 


_ Research Committee expects in the how many of the projects are | ‘pure’ 


f hi of methods of test will | be found 
uture to continue t lis: practic or applied’ reses arch, h re- 


the various volumes of the Book We 
“discussing rese arch activities with lated | questions perhaps are pri- AS. T.M. Standards. A 

view of coordinating research be- esting to realize thatsomany ofthe 
tween ‘committees and = projects ar are aiding i in the pes and various she ades es 
nt for them. kinds and shades ofs activ ity are rep- formal and extensive ‘corrosion tests, 

As pointed out in 


for example, whic are long- time itis 
propositions involving thousands ¢ 

the 
test specimens exposed. numer- 


1943, article, research on the part of — may be the collection and correla-_ 


AS.T.M. C ommittees carries out 


% tion of existing data in certain fields 


the dual purposes of our Society ous test sites throughout the ‘coun- thr 

al purposes 1 the subsequent publication a. es throughout the coun-— 

thi -anothe may be the de velop- number of of “tio 
materials o engineering an © =e ment of a precise me thod of testing | making annual inspections anc list " 


perhaps some instrumen- 
tation problems, which three or 


standardization of specifications and; 


‘ing results. Each project has: its 
“methods of te at. Before standarc 


i 


be ‘tween -produe ers and consumers: boratories committee 1 and the v rarious fields in w hich 
there must be agreement on meth- in obt: results, our committees work are certainly 
ods” of test. Before methods of ng emphasized by the subjects covered 
can be estal lished, 1, there is often as a “the ck. ‘in the review. tes 
Committe A-3 on Cast ron (uncoated) copper and non-copper- |} 
tee in February, a special research bearing steel and iron sheets under atmos } Tes 
‘Usage of Gray Iron at Elevated Tempera- = FY group was appointed to facilitate _ pherie conditions at three locations. — The | the 
tures.—This work was organized in 1943 in investigation of new research projects, tests at Pittsburgh, Pa., were completed in cur 
cooperation with the American Foundry- _ ‘par ticularly in the field of stress analysis © (1923; those at Fort Sheridan in 1928; Me 
men’s Association and received support from using SR strain gages. and those at Annapolis still continue. Th met 
the War Metallurgy Committee. The proj- 1946 committee report gives cumulative re- me: 
ect was completed the next year with the Committee A-5 og Corrosion tion of ron sults of the tests at all three test sites. cies 
issuance of the specification for gray iron _ Pa a and Steel 8 _ sults have shown most rapid rusting in the © | hop 
casting for pressure-containing parts for Atmospheric Corrosion Tests of Copper- industrial atmosphere and the in- 
creased resistance due to copper additions 


up to 650 \.S.T.M. Desig- Bearing and Non-Copper-Bearing Uncoated 


COMPL Sheets. began in 1915 of te to at least 15 per cent. 


NC view OF /\. 

L 
Ga 
te 
5 } the 

pi: 

— 


began in 1926 at five test locations (Altoona, 
Island (Pittsburgh), Pa., Sandy 
Hook, N. 
) nting various atmospheric condi- 
- tions, on corrugated sheets both uncoated 
and galvanized with various weights of zine 
coatings. Reference to a number of 
sults were given in the 1943 summary. The 
test still continues and the latest data are 
given in the committee report in the 1946 


Atmospheric Corrosion Tests on Wire 
Wire Products.—E xtensive country- 
wide outdoor tests of wire and wire prod-_ 
ucts, including unfabricated wire, barbed 
wire, wire strand, farm-field fencing, and 


| chain-link fence started in 1936 at 11 test 


i various field testing methods now em- | 
| ployed to determine the thickness of pro- 


eight 


These locations are given in the 

& 1943 summary along with reference to a 
of the earlier reports. The ‘test is 
still continuing. Results after 8 yr. were 
reported in the 1945 Proc., and the next full 
report is due in the committee's report of 


Weight, Uniformity, and Thickness of 
"Galvanized and Electrodeposited Coatings.— 
Previous extensive studies involving tests 
for. determining weight and uniformity of 


gine coatings on hardware and other shapes ofchromium. _ 


and methods for plated coatings including A, 

‘metallographic, stripping, dropping, spot 

tests, etc., resulted in various tentative stand- _ 

ards” listed in the 1943 summary. . A sub- 
Rey inves on methods of testing is cur- 

rently investigating the limits of accuracy of 


:. Atmospheric Corrosion Tests of Metallic- 
Coated Hardware, Structural Shapes, Tubu- 
Goods, etc.—As reported in the 1943 
summary, studies were begun in 1928 at 
five test locations on metal products coated | 
types of commercial coatings. 
This project is continuing. A full report on M 
| progress was made in the 194. 4 Proc., where 
it is noted that the tests at Altoona and Pitts- : 
- burgh were involuntarily concluded due to 
the loss of all specimens in 1942 and 1939, 


respec tively. Data on the results at the 
three loca ations are the 


A- 6 on Magnetic 


ties—Direct Current Test 
Methods.— As noted in the 1943 summary, 
earlier work, including round-robin tests, 
formed the basis of standard methods of 
test for magnetic properties of iron and steel 
(A 34). Due to the press of war work, 
nothing has been accomplished during the © 
past two years on the development of a d-c. 
permeability test method using the 25-cm. 
Epstein. frame. This project is now being 
taken up once more and_ will —undoubt- 
edly result before long in a new - itive 


for considerat ic on by the industry. a 


Magnetic Properties— Current 
Tests.—As reported in the 1943 summary, 
the result of early tests for 
current methods is also incorporated in 
Method A 34. The problem of developing a 
method, using the 25-cm. Epstein frame for 
Measuring core losses at elevated frequen-— 
ties, has been actively ‘pursued. It was 
hoped to carry these frequencies to 10,000 
cycles; however, the present investigation 
has gone only 2000 cycles, since dif-— 
fie > 4 
ulties higher -freque ncies. 


, State College, Pa., Key West, [2s tively pursued. ie 


Nickel and Related Alloys 


= 


alternating- 


2 CON ering a test method applicable from 200 
to 2000 cycles. The investigation of methods 
for testing at higher frequencies wiil be ac-_ 


mr Aging of Electrical Sheets.—This research 
project mentioned briefly in the 1943 sum- 


_mary is an investigation of the aging of e'ec- 

trical sheets at temperatures above 100 C. 

‘ More important war activities prevented A 
the progress on this project, but work is now 


7 on ‘Mall 
Castings 


eable 


tron 

‘“Malleable Ir 
Committee A-7 was | reported in the 1943 


review, nor is any committee-sponsored re- 
search actively under way at the present 


time. However, the committee has re- a 


“the stimu-_ 
‘and has in mind work on: 
(a) weldability of malleable castings, (b) 
malleable test bars—with particular em- 
phasis on clarifying the use of the terms 
yield point” and “yield strength,”’ (c) study 
of combined carbon determination, (d) 


_ fect of sulfur in malleable iron, and (e) effec t 


10 on lron- 


cently voted to add to its scope 
lation of research,’ 


4 


Committe 


_ Methods of Corrosion Testing of Stainless 
Steels.— -Earlier work reported in the 1943 
gummary resulted in a tentative practice for 
- conducting plant corrosion tests, which was | 
revised and brought up to date in 1946 and 
is now designated A 224—46T; anda method 
for standard boiling nitric acid test written 
in 1943 was revised in 1944 and is now desig- 
nated A 262-44 7. A method for total 
mersion corrosion test of stainless "ss steels (A 
279-44 T) was written in 1944. 
Atmospheric Exposure Tests of Stainless 
 Steels.—The start of the tests outlined in 
r the 1943 summary has been delayed, but the © 
program is now complete and specimens will 
be exposed in the summer of 1947. A sym- 
posium (seven papers) on Atmospheric 
eathering of J -Corrosion- Resistant Steels 
was held at June, 1946, meeting. _ Attached 
to the 1946 committee report is a spec 
report on Passivation of Corrosion-Resistant 
Steels giving the concensus of the committee 
on this subject. ‘ed There is also appended to 


the 1946 report, data on the performance of _ 


corrosion-resistant steel on the deckhouses of | 
the destroyers ‘‘Farragut’’ and ‘‘Alwyn.”’ 


_ Metallographic Studies of Stainless Steel 
—As reported in the 1943 summary, investi- | 

- gation is being made of the phenomenon of 
grain boundary precipitation in the 18 per 
cent chromium, 8 per cent nickel alloy steels 
with a view to determining the nature of the | 
precipitate. A subcommittee is actively 
working on a new program studying the etch- — 
ing and identification of sigma phase cad 
cther constituents of high-chromium and 

high-chromium-nickel steels. There are two 
schools of thought regarding the sigma phase: ea 

those who explain everything by it 
_ (2) those who deny it exists. 

tion of the sigma phase i is admittedly difficult, — 


but it is important in many fields such as 


welding. Information on the region 
which it is formed is needed as well as how 


can 


_ Mechanical Tests of Stainless Steels.—. —As 
in 1943, tests produced 
data indicating the necessity of using in 
- specifications the property of yield strength © 


IN 


There has resulted a tentative spe illentiien ; 


The identifica- 


as dete ormined by the offset ‘method instead 

_ of the yield point formerly used. Appended 

_ to the 1944 report of the committee was a 
cooperative study of the effect of the rate a 
of strain on tensile properties of stainless — 
sheets. This round-robin test by five labo- 
_ratories resulted in a recommendation of a_ 
limit of 1g to | in. per inch of gage le aa 
as the maximum permissible speed of testing 

_ between yield strength and fracture. Recom- 

-mendation on speed to yield strength and on 

method of preparation of specimens, includ- 

effect specimen shape and size, is still 


Committee B- 3 on of Non-— 


Ferrous Metals and Alloys a 


Atmospheric of Non-Ferrous 
4 Metals and Alloys.—Considerable data were 
given in the 1943 review of the comprehen- 
sive field corrosion studies that were started 
by the committee in 1931, at nine test loca- 
- tions from coast to coast. — Results of the 
first ten years of exposure were given ia the 
committee report in the 1944 Proc, — This 
report formed the basis of a Symposium on 
Atmospheric E xposure Tests on Non- Fer- 
rous Metals, which was held at the 1946 
Spring Meeting, at which authorities on dif- 
ferent types of metal discussed the results on 
specific metals. This symposium has hon 
separately published. Plans are now being 
laid for a cooperative exposure test with 
Committee B-7 7 on alloys of magnesium -_ 
of aluminum. A tropical location will | et 


included in the 


Non- Ferrous. Metals.— The initial of 
this project, reported in the 1943 review, 
can now be considered Methods 
for total (B 185 — 43 T) and alternate (B_ 
192 — 44 T) immersion corrosion tests of non- 
ferrous metals have been published. Co-_ 
operative laboratory testing of the me ode” 
is planned. The A-10 method for conduc t- 
ing =. corrosion tests (A 224) has been re- 
viewed by Committee B-3 and mutually 
agreed upon changes have made this method 
applicable to non-ferrous metals in general. 
_A paper on ‘‘The Effect of the Iron Content — 
of Cupronickel on its Corrosion 
Sea Water’ by A. W. Tracy aad R. Hun- 
_ gerford was published in the 

Salt-Spray Test.—As recorded in the 194: 
_ port, this work led to the issuance in 1939 
of the method for salt-spray testing (B 117). 
In cooperation with Committee B-8, this | 
method was reviewed and rather extensively | 
revised in 1944 and is now designated B 117— ; 
44 T. Variations in significant factors, such 
as pH, air pressure, “ ‘make-up” water, etc., a 


have been studied and the results may lead 


to some modifications when this tentative is 
made a standard. Plans are being perfected 

for a series of practical tests of the method on — 

number of representative alloys. 


noted in the 1943 review, extensive earlie 
' work on this subject is covered in a complete 
re port in the 1939 Proc. Since then the tests 
of stainless steel coupled with various other 
metals which were started in 1941 have been 
withdrawn from exposure after five years and 


were exhibited at the 1946 Annual Meeting 


—, | and the report on this test is now being 


written. conjunction with Committee 
 ~i&B7 7on Light Metals and Alloys, Committee 
> 3 is working out a test program on gal- 
> vanic couples of light metals exposed to the tH 

atmosphere. 
‘4 
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“Statistical uc tical ap- balance Fe grade is being added. The com- 

at plication of statistical analysis to corrosion — mittee will also consider test methods which 

—-- of non-ferrous metals has received = may be useful in determining the suitability | 
considerable attention the committee of various cast alloys for use in furnace ap- 

7 at the past few years and is being used in _ Plications. It is at present interested in the 


ness of shafting and piston rod; (d) further 
data on the validity of the flattening test 
for tubes; (e) development of a better test 

bar for castings; Y development of a test 
bar for centrifugal. castings; (g) develop. 


its new exposure tests. A paper by Messrs. cause of cracking. eta Wiel alma ment of better methods for testing thin sheet a 

Olmstead, Campbell, and Romig discusses Testa 0.010 in. and under in thickness; (h) review 
this phase of the work and is included in the of further data as to the limitations of the 
1946 symposi ferred to above. udy of various proper- Rockwell Test for flat products; (t) study of 


ties of thermostat metals continues. _ The 
Committee has issued a method of test a 


impact data at subnormal temperatures; and 
(j) study of effect of speed of testing on | 


= Weather.—A study of weather | factors. af- 
_fecting corrosion is one of the most inter- 
- esting problems to which Committee B-3 is - (B 191 — 44 T) and is currently engaged in 
a currently giving attention. - This work is in > 2 design of special equipment for use in 


equivalent yield stress of thermostat metals 


Committee 6 on Die- wa “Metal 
[= 


" the hands of a recently established subcom- connection with this test. The committee 
_ mittee which is studying the availability and is also studying the effect of temperature on pr 
of instruments for measuring such _ the modulus of elasticity and the effect of load and Alloys ‘ac 
weather factors. Considerable progress versus thickness on Vickers hardness of | 
been made and liaison has been established "thermostat metals. Investigation of Aluminum-, and 
with other committees of the Society dealing -Magnesium-Base Die-Casting Alloys.—Con- 


with corrosion, so that all may benefit from . Materials for Radio Tubes and Incande siderable earlier work was reported in the | 
the information obtained. Lamps.—a<s reported in the 1943 review review. In 1945 all of the zine and 
- aluminum alloy test bars exposed in 1929, 
“the original program resulted in the publica a 
portant im tion of a number of test methods. Several the five-year test bars of zinc and mag- 
tion of a new subcon new ones have since been developed, (1939 series) were rec ‘alled, 
en ee ee - eluding method of test for strength of welded = Test bars of the 1939 series still continue to 


joints of lead wires: for ele electronic devices and _ be exposed.) on these are to be found 

perature is particularly active at the present _ lamps (B 203 -— 45 T); _ method of test for — ee an appendix to the 1946 committee re- | 

- time because of the interest of the armed Surface f flaws in tungsten seal rod and wire _— port and additional data will be found in a_ 

2 services in equipment required to operate (B 204 — 45 T); and method of test for diam- paper by» Gohn and Menges, both in the 

under world-wide and stratospheric climatic eter by weighing of fine wire used in Proc. Another appendix to the 1946 
- tronie devices and lamps (B 205 o 45 T). -Teport contains data on the results of ten- 


nditions. . Active cooperation of the armed a A method of checking expansivity and trans- _ _ year atmospheric exposure tests of three 


services in th ro 

work will 5 Ah linated age neg ‘at a formation of glass sealing alloy is also being aluminum die-cast alloys on which results of 

j — developed. Studies are also being carried peru ves ated corrosion tests were reported in 


ittee on Conditioning and on the magnetic permeability of slightly and 1936 Proc. 


Ww eathering of Committee E-1 on Methods J Tin -~ an 
om at ] m - Investigation of Tin- and Lead-Base Die- 
7 of Testing and with other interested tech- agnetic materials used in lamps and elec g 


nicalcommitteesoftheSociety. tronic devices, and on particle size and den- Casting Alloys.—The study of 5 tin- 


determination of powd de TS. lead-base alloys to determine tensile strength, 

El | Cathode Studies. sec tion on cathodes 1943 summary has now been concluded. A> 
a Comseiios B-4 on Electrical Heating, ha us been very active, collecting data and_ 

Resistance, a and Related Alloys studying the effects of composition and other | 


final report on the results is appended to the 
committee report in the 1946 Proc. p. 233. 


Resistor Alloys in Controlled Atmospheres. cathodes. _ Five companies hav 

_ —Thhis work was started in 1939 and con- _ on tests of a series of cathode melts in diodes. a — 
siderable activity was reported in the 1943 Chemical and metallurgical _ studies are Ton Light Metals and 


review. This resulted in developing the being made on the material. _ Expe -rimental 
tentative method of test for effect of con- work is continuing, and each new melt made | 


= Alloys, Cast and 

“Anodic Oxidation of Aluminum and Alu- 
being further stadied at the present time minum Alloys. —As reported in the 1943 

determine whether it is adequate for use in ‘Tests for Materials for Contacts.- = sarlier a view, prior work resulted in the issuance of — 
evaluating work on this subject ‘reported in the several test me sthods covering dielec tric 

review. More rec ently arrangements strength (B 110 — 45); the sealing of anodi- 

alloys of the numerous types of atmosphere — 


trolled-at h have been for a study in seven labora- cally coated aluminum (B 136 — 45); anda 
ur- tories of the following five tests of the elec- test for weight of coating (B 137 — 45). 
ys are being given particu- — aa al characteristics of contacts: (1) surety rently the committee is investigating a test | 


re- making a circuit, (2) welding character- method for a new nondestructive me thod of 
anc 
the ‘Mond Nickel Co. in Enals isties and weight loss, (3) arcing characteris- testing the thickness of anodic coatings. 
y ickel Co. in England on the — 4," (4) contact resistance build-up, and (5) a Minor Alloying Elements in Aluminum — 


4 causes of formation of green rot.’’ A study — - life and wear. These characteristics: will an Casting Alloys.—Work on this project re- = 


of thermocouple protection tubes and their — determined for fine silver, tungsten, _ nickel, _ ported in the 1943 summary has been com-— 


Penetration by hydrogen was laid out and eadmium, copper, and coin silver. A paper pleted and the data obtained have been used 


-™ be reported on at the next meeting. eens 5 by E. I. Shobert on ‘Welding or Sticking im by the committee in the formulation of 


chemical requirements in a large number of 
specifications. COMPLETED 
= Corrosion e B7 
working in active cooperation with ¢ ‘om- 
mittee B-3 on outdoor exposure corrosion 
testing of light alloys. Details have been 
given above in the review of a 


ing was reported in the 1943 review. Committee ‘on 


expansion pin test (B 153— not B 95 as el | Metallic Coatings 
ported in the 1943 summary), and the mer- 


Life Test for Durability of Electric-Resist- al E Sect Contacts’ has been published in 


ance Wire.— As reported in the 1943 review, —_— the 1946 B-4 compilation and a second paper 
this work resulted in the method of acceler- 
ated life tests for metallic materials for 
electrical heating (B 76 - 39). Since then, 
specifications for two of the most commonly _ 
used alloys, the 80 per cent nickel, 20 per 

cent chromium and the 60 per cent nickel, 
16 per cent chromium, balance iron alloy Tests of Copper and | Copper Alloys.— 


P (B 82 - 44 T and B 83-44 T, respectively), | Some previous work under this general head- 
have been developed and published, which | 


~ 


BSQs 


5 


will be published this year. 


Exposure Tests of Electro- 


Coatings on Steel.—This research 


8 


High- Temperature Use.—As reported in | the Standard in 1945. A hydrogen embrittle-— 
1943 summary, this work involves the de- ment test for copper was developed in 1944 — and the two other items recorded be- 
velopment of tests and specifications for and incorporated in a number of specifica- low are an extenuation of the investigations 
heating and resistance alloys used at ele- tions in 1945. Current problems now being of elec ‘trodeposited coatings reported in the 
vated temperatures. The subcommittee fol-— studied by the committee include the follow- _—«1943 review, as this work has now crystal- 
_ lowing this project has developed two <a ing: (a) the correlation of hardness scales — lized into se veral separate and _ distinct 
- cations; the first for a Cr-Ni-Fe alloy (25-12 against tensile strength: .(b) the determina- _—investigations of which this is one. . The 
class) (B 190); the second, a Ni-Cr-Fe a tion of the best type of test specimen as to — = of this research work is to determine 
loy (35 — 15 class) (B 207), to which require-_ “pre ‘ferred gage length and diameter of gage the protective value of various thicknesses of 
ments covering an alloy o of the 38-18 Ni-Cr, length; (c) methods for checking straight-— on 


| 


"Studies Wrought and Cast nitrate test (B 154) were advanced to 
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% effect ofa a thin elec trodeposited copper er under- 
 goating. For details see Committee B-8 re- 
ports in the 1944, 1945, and 1946 Proc. _iaeiel 


Atmospheric Exposure Tests” of Copper- a 

 Nickel- Chromium Coatings on High- Carbon parallel tests using the methods being de- 
Steel—The object of this research is to veloped. 
ie determine the optimum ratio of copper, nickel 


Sub- sieve Particle Size Determinations on 
iN and chromium in composite coatings of this | Metal Powders.—The committee is working © directed at this — ‘rita a Pare 
for use on automotive bumper bars. 


develop sound procedures for 
al information on these tests will be particle size of metal powders by the micro- Joint A. T. M.- A. S. M. Research 


scopic method and the Roller air analyzer. 4 Committee on the Effect of Tempera- 


” a With respect to the microscopic method, 7 ture on the Properties of = 
ing of the powder have not yet been com- = of Variables on High-Temperature 


iron content of iron powders, This work is 


also being coordinated with that of the Metal 
Powder Association and nine laboratories 


1946, is Research Com 
mittee on Fatigue of Metals became a =) 
Research Subcommittee of the newly 
expected to cooperate conducting organised Committee E-9 on Fatigue. 
At the reorganization meeting in June, 
a number of subjects were listed as being 
those to which attention 


pletely solved and are presently receiving _ Properties of Metals.—A third progress re- 

attention. With respect to the Roller air port comprising a study of effects of variables 

‘ analy zer, parallel tests are being conducted — 2 the creep resistance of steels, by Messrs. 
‘pints initial stages. in two laboratories on common Cross and Simmons, was appended to the 
h th to submitting a proposed method. Committee’s 1944 report. A new program is 
orr.—In cooperation with the proj- currently being prepared. 


ect directing subcommittees of the Compressibility of Metal Powders. Elevated Temperature Test Methods.— 


wor oup as 
American E llectroplater’s Society Re- working group has been studying a method A final report on the correlation of short- — 
: search” Committees, Committee BS of measuring this important property of 
és and long-time elevated temperature test 
_ is working on the development of tests © .-—« Metal powders. At present an attempt is 


methods was appended to the committee's 
report in the 1944 Proc. This report in- | 
cludes an extensive bibliography. ‘The 
recommended practice for short- time ele- 
vated temperature tests of metallic mate- 
rials (E 21 - 37 T) was revised and issued — 
as standard in 1943. The recommended — 
practice for conducting long-time high- tem- 
perature tension tests for metallic materials 
(E 22 continues as standard 


of thickness, porosity, adhesion, hard- being made to resolve the question as to 
ness, and ductility of electrodeposited whether or not it is necessary to blend 
>tallic coatings. with lubricants before making this 
Some tests indicate this to be nece 

ve sary in order to get reproducibility of results: 

Committee B-9 9 on “Metal Powders while others indicate that lubrication of the 


h and die alone is necessary Twelve 
ind M tal P wde r Pr t 
owes oduc members of the commit tee have agreed to 


“Tension Test Better parallel tests on samples from common lots 
- interpretation and oloser correlation of in- | of powders blended with lubricants, in an 
tension test bars made from sintered meta ‘Transverse Rupture Strength of Sintered perature. his project studying graphitiza-— 
ueertors, de pends upon the development of — ‘Carbides.—Work to develop a proposed tion is the most active current work of the 
nen ard test bar and a die for making it. standard specimen and method of test for ‘committee. It was initiated in June, 1943. 
Present indications are that two stanc lard hi t 
I ed ¢ this property is about complete and are port In October, 1943, the committee reviewed - 
will be issued shortly. 4 carefully the progress of research on this 


signed test bar mold has given negative re- 

, es: | Electric Institute and the Association of 
‘sults due to density variations in the speci- 7. “al Committee E- 9 o1 on Fatigue ba Edison Illuminating Companies. A numbe r 
Fuss 
of Metals. brief summary of of papers were presented at the A.S.M.E. 


mens. This work is being carried on with 
the advic e and coo peration of Committee A 
the more important earlier papers de aling meetings in New York City in December, | 


1. with fatigue was given in the 1943 review. 1943, 1944, 1945, and 1946. Each group has 
Standard Electrical Conductivity Test Bars. _ - The 1944 report of the Research Committee been published by A.S.M.E. under the title 
—Closely correlated with the item re ported — on Fatigue of Metals presented the third _“Graphitization of Steel Piping.’’ An interim 
B above and with work in Committee B-4 on ‘ _-progress report on the effect of size of speci- “report was also presented at the 1945 A.S.- 
electrical contact materials made from metal men (Morkovin and Moore), and the 1945 = M.E. Annual Meeting, and another at the 
_ powders is the development of a test bar _ Proc. contains a paper on the “Study of Size _A.S.T.M. Annual Meeting in June, 1946. 
which will be suitable for both tension tests Effect and Notch Sensitivity’’ by H. F. Gas Turbine Materials.—The committee __ 
i and electrical resistance measurements. = Moore. At the 1946 Annual Meeting in Buf- — sponsored a symposium on gas turbines at : 
Cooperative tests are now being made using a falo, there were three symposiums at which » the A.S.T.M. Annual Meeting, June, 1946 
_ bar designed with over-all length of 3% in. . ‘number of papers dealing with fatigue w ae: and four other papers on high-temperature _ 
and machined to a maximum diameter of “presented. The first of these was a Sym- — of metals.) The gas turbine _ 
wh in. and a test diameter of 0.159-0.160 i in. -posium on Bearings (separately published) — =~ papers have been issued as a sepa-_ 
over a 2-in. gagelength. prising five papers; the second was publication, while the other papers are 
eo Chemical Analysis of Metal” Powders. — _ Symposium on Fatigue, eight papers presented in the 1946 Proc. More recently. a confer-— 
Working closely with Committee E-3, — therein being published in the 1946 Proc. = has been held of those interested in the © 
gene B-9 is studying the adaptability and the third was a Symposium on Testing of subject of gas turbine materials and a 
to powder analysis of existing standard Parts and Assemblies, jointly sponsored by recommendation — was made that a special | 
‘methods of chemical analysis. Standard the A.S.T.M. and the Society for Ex - subcommittee working under the auspices — 
‘methods are also being developed for (a) — mental Stress Analysis. — The se ven pape nf of the Joint Committee be organized — to de- 
oxide content of metal powders, (b) acid 


comprising this sy are "published _ velop applicable test methods 


insoluble content of metal powders, and (c in a separate volume. 


Cementitious, Concrete, and [Masonry Materials 


Particle § Size and Specific Surface of Ce- 


soluble alkali; rapid alternate methods for 
_ sodium oxide and potassium oxide, free cal- 
- cium oxide, silicon dioxide, magnesium oxide; 
_ ment -—Development and study of apparatus” turbidimetric method for sulfur trioxide. 
and procedures for determining the subsieve 4 New tentative methods have been submitted 
_ gradation of particle size and the specific sur- | improved and shortened procedures, as well __ and approved (C 114 T) covering determina- 
i of cements, as reported in the 1943 re- as new determinations, has been made. For — tions for Vinsol resin, and Darex air-en- a 
tek is being continued. A new tentative reports of extensive cooperative studies of training agent. Current work includes co » & 
_ method (C 204-46 T) was accepted for the _ different methods by various laboratories, operative investigation of methods for the pire 
_ determination of fineness of portland cement _ see papers in the Proceedings and in the Bu1- | determination of titanium oxide. ; 
by the air permeability apparatus. LETIN. Asa result of the more recent studies 
cently, a large number of laboratories coop- _ the following standard procedures have be = 
erated in a study of fineness values deter- — added to C 114: Methods for dcteeminiig a 


‘Determination of Strength.— —Since the 7 
Mined by the turbidimeter and the air per-— free calcium oxide, sulfide sulfur, water- 


me arious tec papers 


_ in Proceedings relate to the different me all 


Chemical Analysis of Cement.—Study of — 


1943 report, very recent work among various (oy 


laboratories ha has included cooperative studies © 
J 
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f the pe rformance of Son tables, repro- 
ducibility of flow and compressive stre 

_ tests, methods of mixing of mortars (includ- 

- ing mec hanical mixing), sizes of batches, and 
variations in compacting ‘mortars in the 
‘¥ molds. — The Burmister flow trough has been 
developed, and modifications in the specifi- 
cations for this trough have been ree om-— 
mended after cooperative tests were made on 

its use. A study of fixed water content de- : 
termination is now being considered as a nt 
ement of the iow table method. 


Time of Setting. —Five laboratories have 
ted an extensive cooperative study 


, of various methods, using four cements and | 


of sand. The purpose is to obtain additional | 
data to guide in planning further search for 
an improved test method. 


‘Sulfate Resistance of his work | 


The subcommittee reports prepared in ‘1943 
and 1944 appear in the 1945 Proc. The 
: 4 sults of the continuation of that work cover- 

ing the 1945 lean mortar tests involving tl 7 


formation only, of the sulfate resistance of 


Additions to Cement—A_ study of 1e 
first air-entraining eddition, when 
ground with the cement, was in 
1942. In 194: 3—-1944 a second interground 

air- entraining agent was studied and was 


= grinding aid material was tested and 


4] accepted by C-1 under the current standard 
specifications for portland cement (C 150). 
Another material proposed as a grinding aid 

now being studied by Committee C-1 to 
determine whether that addition is accepta-— 
ble under the same specification. 


Bleeding, Plasticity, and Workability of 


the “working committee to 
ommittee C-1 in 1946, containing the 
sults of investigations on the characteristics 

 -: method of operation of flow tables in- = 
volving six laboratories and recommending 
ooperative study between this working com- 
mittee and the Working Committee 
Strength to standardize the 10-in. flow table 
to establish the desirability of making all 
_ standard briquette mortars to constant 
flow of 20 to 25 per cent. 
_ Effect of Alkalies in Portland Cement.— 
_ ginning in 1944, ten laboratories coop- 
erated in the study of a proposed mortar bar _ 
expansion test. The results of that work, in- “a 
cluding measurements up to 52 weeks, have 
ree’ been summarized in a report that is canecraal 


The subcommittee had conducted the 


its work being largely taken over by a new 
_ subcommittee in Committee C-9 on Concrete, 

_ while part of the work has been transferred _ 

to the C-1 Subcommittee on Volume 
Sulfur Trioxide Content of Cement.—/ 


special subcommittee was recently 
to study the effects of variations in the sulfur 


ength 4 the extra 


sulfur trioxide 


and soundness. A joint research 
has been initiated by Committees C-1 and 


8 on Refractories 

Spalling Test of Refractories.— Co 


the reproducibility between laboratories of 
ct test and the effect of SOs; en: a 

on concrete durability and on time of setting. 
Volume Change and Soundness of Cement. 


Effect of the Time Factor in the Load 


me of test, C 201 45 T and 202 


have been formulated. 


- Test.—It is already known that refractories 


—-A large «mount of data has been accumu- ——‘ may be placed in a different order or merit 


lated from current investigations on 
change and soundness of cements. Result- 


ing from that study, the maximum limit for 


Type I-A cement under Specifications C 175, — 
and for Types I and III cements under Speci-_ 
- fications C 150, in cases where the tricalcium — 
aluminate content is greater than eight per a 
cent. (See also Sulfur Trioxide Content of — 
Cements. ) The data also showed the effect 
of air-entraining agents on volume change 
project 
mo 9 on the Chemical Reactivity of Cement 
Aggregate in Portland-Cement 
erete. The W orking Committee on Volume © 


Change, augmented by joint representation _ 
from Committee C-9, will study the problem = 


of the development of a suitable acceptance 
test. The’ — in Com- 


by from C C ill 
npt to develop fr undamental data. 


e V1), augme 


Soundness of -Lime.— 
‘nated study is being made including the con-_ 
sideration of the autoclave test for measuring 
the relative volume change characteristics of 


Table Standardization.— Coopera- 


tion with Committees C-1 and C-12 on the — 


content was increased for _ 


tested on a 24-hour schedule of heating, 

_ in place of a 2-hour schedule. The problem 

of creep of refractories (slow deformation 
under stress) is being studied in at least four 
laboratories, and very important work on this 

; subject done at the Bureau of Standards dur- 


ing the past several years is expected to be 
made public in the next few months. This 
_ problem is related both to the load test and 


Nore. —In addition to dis 
projects noted above, Committee C 
_ has outlined plans for study on the ef. 
- fect of the direction of the cut on the> 
mechanical strength reported for a brick, 
problems of pyrometry as related to the _ 
= measurement of the true temperature of 
a refractory in connection with a given 
test being studied, effect of atmospheric 
composition on the test results, spectro-— 

graphic analysis applicable to the chem-— 
_ijeal analysis of refractory products, and | 
degrees of uniformity expected in re- 
-fractory raw! ‘ 


regates 
and Apparatus | for Testing Con- 
ete.— Data are being collected for "use in 
_ connection with a research project covering 
the uniformity of mixes. Continued re- 


standardization of the flow table is pending.  seare h is necessary to establish proper meth- 


Settling Test for Limes.— 
of experimental data has been submitted on 
the development of a method for particle- — 
size determination by sedimentation, par- 


ticularly applied to lime particles. 


_ Action of Water in the Chemical Analysis 7 
a Lime.— At the 1947 Spring Meeting, the — 


_ research problem covering the action of water — ulus of elasticity 


in the chemical analysis of lime—as free 
water, adsorbed water, or water of hydra-_ 
tion—as affected by temperature used 
was refer to the subcom-_ 


»perative work has been carried out with the = : 


Naval Boiler Testing Laboratory in evaluat- 
ing a Class C brick. An investigation of a 
simple and less expensive spray unit for _ 
spalling test has been made. a critical re- 
view of the manuscript on ‘Gipkdieneded 


Practice for the Spalling Procedure” pre-— 


-A large volume 7 


_ods for making the freezing and thawing test. 

A symposium on this subject was then deo 
& the 1946 Annual Meeting which empha- 
Bhecenty the need for continued activity in this 
respect. Asa result of research study, a new 
_ method of test has been proposed by Com-— 
mittee C-9 for ition of the 

the sonic method. Re- 
search data are collected for the prep- 
_ aration of a method of test on the strength 
of bond (pull-out test). The results of re- 
spots: *h on the determination of air entrained 


concrete will be made available through the 


presentation of a symposium on this subject 
ut the 1947 Annual Meeting. A new re- | 
project will be undertaken covering 
modulus of elasticity and Poisson's ratio to © 
include actual deformation measurements °° 
that the slope of the stress deformation dia- _ 
- gram may be obtained at any desired load. 
Study of Concrete Aggregate. Based on re- 
search referred to in the 1943 he and re- 
ferred to in the 1943 Summary, broad changes _ 


have been recommended in A.S.T.M. Stan- ‘3 


dard C 87 on Structural Strength of Fine 


pared by the Refractories F ellowship at Ager egate. (COMPLETED 
- foregoing study was just recently terminated, | = Mellon Institute has been made for inclusion .% 


in Committee C-8 procedures. Revisions” 

have resulted from this research on se veral | 

standard methods of tests, namely, Cc an 

C 107, C 122, and C 180. Tests show a 

more work is needed on the phenomena | - 


_ Admixtures for Concrete. — A new sub- 
conerete used only as additives to the batch. 
Research data have been collected for a pro- — 
posed method of test of the evaluation of © 
in concrete. This method will 
_be published in the ASTM as in- 


of further experience datz 
of further experien e data. 


Consistency an and Plasticity « of pending the ac ‘umulation 


has been completed and two methods of test 


trioxide content in cements. —tThe research referred to in the 1943 report 


SS study is now in progress covering eight ce- 


= (two each of four types) ground with ti C 179 and Cc 


- geven percentages of SO; content to deter- 
mine the optimum amount of SO:, and from 
this to determine the degree of variation as 
it affects strength. This investigation will 
also cover the optimum amount of gypsum 4 
as it affects strength, 


expansion in water, 


181, have been formulated. 7 

Transfer of Refractory Materials.- 

Continuation of investigation of methods for 
_ determining thermal conductivity research 
work at National Bureau of Standards inter-. 


yupted by the war will be reestablished if 


~ compression in air, and the SO; content of possible (Report of C-8, 1946). Method 


_ aqueous mixtures. The interrelationship of 
the a above criteria will be studied as well as 


Chemical Reactions of Aggregate in Cone 
activity has been inaugurated 
by Committees C-1 and C-9 on the chemical 

Feactivity of cement and aggregate in con- 

crete. (See Volume Change and 

ement under Committee C-1.) 
proper subcommittee of Committee C-9 aug- 
mented by representation from Committee 
willstudy the problem from a fundamental 


C 182 has been revised but remains as aes viewpoint. The problem will be to se 


tentative (C 182-45 T). Two new ‘es - 
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‘trol ieee so that only the desirable reac tions 
will take place. 
liography covering the subject of disintegra-_ 
tion of concrete has been prepared by the: 
Joint Research Project at Purdue 
and revised by Subcommittee v 


C-12 on Mortars for 


Unit Masonry 


Mortars for Unit Masonry.—In 


weetigations | of the elastic and plastic prop- 
of mortar 
were two thirds complete, and a study of 
mortar wor kability under | constant stress 
was one third —s when the war drafted 
assisting personnel. It is planned ‘o resume 
these as soon as 


as strips cut from fiat glass. 


mine whether adequate portland cement has y 


: being given to du eloping methods to de oter- 
been added to a mixture of lime putty and | 


and to determine 
taken from the 


sand delivered on the job, 
whether masonry ar 


Methods of Testing Various —_ 
- ing Materials.—A study is being made of 


those methods proposed for 


‘masonry mortar joints from leaking. 


- Committee C-14 on on Glass an and 

= 
Glass Products 


Chemical Durability Glass 
Containers.— 
mittees III and VIIA are working together 
a comparative study of ten methods (four U. 

§. Pharmacop eia and six from Subcommittee 


the number of tests methods to a minimum > 
and to permit selection of a reasonable num- 
berofstandardtests.§ = 
Examination and of Glass Con- 4 
- tainers.—Three standards set up in 1943 are 


A very comprehensive bib- 


so based on the experience of the Army Ord-_ 


in masonry assemblages — 


At the present time subcom- 


ity on the Chemical Durability of Glass ead 
Glass Containers for the purpose of reducing — 


« ‘hange U pon Devine of Thermal Insulating 

(3) Standard Method of Thermal S Shock Cement (C 166-45); Methods of Test 
T est on Glass Containers (C 149 ~ 43) ceed _ Thickness and Density of Blanket Type 
Progress on the ring section ‘Thermal Insulating Materials (C 167 44); 
method of glass containers is expected te be Specifications for Structural Insulating Board 
hel 1 up for at least two years due to lack of _ Made From Vegetable Fibers (C 208 ~ 46 T); 

av ailability of suitable optical equipment. <A and ae thods of Testing Strue tural Insulat- 
= able sampling method for glass containers _ Fibers Cc 


“lation. —Further ani k tests are being run 
_ Physical and Mechanical Properties of on the Van Rinsum type conductimeter and 
-Glass.—A round-robin te sting program in- the present type of apparatus at the Johns- _ 
volving several laboratories re sulted in the Manville Laboratory and the Mellon In-— 
comparison of a number of tests methods’ 
tried out on glass rods of many compositions. 
es The result has been the writing of a Standard 
of Flexure Testing of Glass, C 158 szuarded Hot Plate (C_ wee revised in 
The method is applicable to round rods 1945. 
_ Vapor Barrier Study. —FEight 
lass Construction Block and Tile.— - proposed for fundamental research projects. 
a4 data are being accumuls ated on methods for The first endeavors will be the collection of 
f sampling and testing structur al non-load- _ literature on existing work, the evaluation of 
bearing cellular glass blocks. A similar _ 


certain terms and applications and the az. 
_ study is anticipated on methods applying to _ < mulation of tests. These items are: (1)_ 


velocity of diffiusion; (2) permeability as a 


function of the moisture content of material; — ; ¢ 
ufactured 


(3) the effects of holes in vapor barriers; 
(4) isolation of the effects of diffusion, hy-. 
Performance Data on Clay Masonry Prod- 
-ucts.—Performance data on clay masonry 


products accumulated by the committee will 
be supplemented by a research program of 
the Structural C lay Products Institute on 
masonry units and walls which was started at 
various universities and at the Bureau of Committee 
Standards and interrupted = the war is 


now beingrevived. 


C-16 on Thermal Insulat 


nance Department is in process of formu- |= 


tion. Method of Test for Thermal ( Yon- 
ductivity of Maierials by Means of he 


. stitute on the same samples of pipe insula- | 


Exposure Test on 
objectives are to obtain information on the | 
- durability and color permanence by actual 
exposure to the weather. Thirty -three types 


of stone with 2000 samples represent deposits 


Committee 


-Materials.— Research in general continues, 


= : vith special attention being given to methods 


of test covering loose fill insulating mat 
A number of A.S.T.M. standards and 


in 45 states and several foreign countries. 
Ba The test wall is to be divided into two parts, \: 


one of which will be set with lime mortar and 


comparison. Other questions under 


con- 


Accelerated Tests for Protective 
This project includes a study of accelerated 


now being revised as a result of experience 


and knowledge gained through use over the 
past five years and from work in progress in 
laboratories. These 


several individual 
(1) Standard Method of Hydrostatic Pres- 


sure Test on Glass Containers (C 147 — 43), 
(2) Standard Method of Polariscopic Exam- 


| Paint, Petrol 
= 


Lacquer, and Related Products 


Weathering tests for such protective coatings 


as house paints, enamels, varnishes, | acquers, — 


and metal protective finishes; also correla- 


tion of the results with outdoor exposure 
tests. For information from extensive qo 
| tionnaire on accelerated test for paint coat- 


ings see December, 1940, BULLETIN . Since 


1941, pictorial reference standards have been 


established for rusting (D 610), blistering 
(D 714), chalking (D 659), 


772). i. P rojects just completed include 
recommended practice for operating ex-— 
- posure apparatus (D 822) and immersion 
(D 870). The following proble ms are 

being studied: 


1 on Paint, 


checking (D 660), 
“tacking (D 01) erosion (D 662), and flaking | 


om other with portland-cement mortar for 


n 
- tives have been published resulting from pre- 
vious study, namely: Method of Test for 


a sideration are the effects of combining lime- 
aa Density of Thermal Insulating Cement 


stones and sandstones and of combining — 

limestones: and dolomites. This is a joint cA 

164-44); Method of Test for Compres- research between the A.S.T.M. and the Na- 

-siv e Strength of Preformed Block Type Ther- 2% _ tional Bureau of Standards, and the test wall io 

= ply cage nel 165—45); Methods of is to be built on the grounds of the latter in 
Covering Capac ity and Tolume 


| 
leum, Gaseous F Fuels, 


testing lacquers and lac- 
quer enamels (D 333), for consistency of ex- 
terior house paints (D 562) latter uses the 
_ Stormer viscosimeter with paddle-type rotor. 
A new viscosimeter method is described in 
the 1947 Symp am on Pain int and Paint Ma- 
Preparation and Paint of Structural Iron 
and Steel.—Work is under way investigat-_ 
on in cooperation with the appropriate sub- | ing different methods of surface pre paration — 
- committees of Committee D-2 on Petroleum | of steel for painting. Detailed 1941 —_ 
Products and Lubricants but the D-1 study describes research work and summary 
_ will be particularly on the grades of ma- sstigations and inspections a 
_ terial used in paints and their application to” : panels on exposure; lists reports which cover | 
a paint. Another project will cover methods earlier tests at Havre de Grace and Atlantic — 
for measuring evaporation rates of solvents. — 
Consistency of Paint Including Enamel 
= Type Paints and Lacquers.—Based on co- a latest plan of the committee involves further 
operative investigations of certain instru- series to determine the effect of chemical 
ments, including the Stormer viscosimeter, € pretreatment on steel which has been pre- — 


A.S.T.M. consistency cup, Ford cup, ete, om viously painted and then exposed until rust- 
standard methods have been completed f ing Consideration is being given 7m. 


panels, (2) humic ) light 
and water exposure appari ratus. 
Synthetic Solvents.—Under a_ newly o 
subcommittee exte work is 
planned including study of solvency, 
compatibility of solvents in various mixtures; 
methodsof analysisof mixtures of various _ 
classes of hydrocarbons used as solvents and 
am thinners. These studies are to be carried 


W hile tests are ‘the 
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titration (D 94). in nine 
laboratories on tests for electrometric sa 
ponification number are now under way. A — 
large number of colorimetric methods are — 
being investigated. set of samples 
being distributed for testing various methods. | 
Lubricating Grease.—Studies include 
chemical and general laboratory tests for 
lubricating grease, (2) consistency measure- 
2 ments and related physical tests, and (3) 
functional tests for lubricating grease em- 
 ploying anti- friction bearings. Two new 
tentative methods to be issued this year cover 
stability test by oxygen bomb, and cone 
penetration tests. Two proposed methods 
be published as information cover test for 
“Tt he Sand evaporation characteristics and dropping 
point tests. Results of current investiga- 
tions on rapid methods of grease analysis, a — 
_c@operative study of the thixotropy of greases, 
and on determining consistency of small 
samples of lubricating grease will be pub- 
lished i in ASTM Bvuttetin. 
‘Tests of Gasoline.—This research program 
includes active cooperative studies of tests 
‘for tetraethyl lead in gasoline, detonation, 


paints on steel; also to test sites for exposure E 
testsofpaintsonsteel. 
Physical Properties of Paint. —The scope 
of this project covers various physical proper- 
ties of paint, but particular emphasis has 
been placed on investigation of ‘‘gloss.” 
_ Current studies include preparation of films — 
for measurement of gloss. Investigations 
are being conducted on infrared reflectance — 
and flame testing; also numerical expression 


standardizing procedure for field ecating of 


tive coatings. tentative method for =: 
measurement of film thickness (D 823) has 
just been issued. Studies of abrasion resis- 


1946, 


Ger an, 8. W. Eby, Jr., and C. C. Schrader. 
Properties and Tests of Varnishes.— 
‘Studies of the physical and chemical proper- 
ties of varnishes are involved. Current 
_ Operative tests are being made on methods of _ 
measuring dust-free time, set-to-touch 
tack-free time, and thorough drying. Studies 
- of tests for alkyd resin solutions are under _—gylfur, and volatility. Several new and re- 
4 vised methods are to be issued this year. 
Tests for Traffic Paints.—Rapidly in- 
creasing use of traffic paints intensified ne- 
cessity of adequate standard tests. . In its 
_ studies the committee has accumulated con- _ 
siderable data on laboratory tests as com- 
_ pared with road durability tests. Following | 
tests have been established for traffic paint: _ 
dry to no-pick-up time (D 711), light senai- 
Es tivity (D 712), road service tests (D 713), 


= 


Point Test of Petroleum Products.— 
As a result of a number of years experience, — 
it has been found that lubricating oils con- 
taining pour point depressants, either natural 
or sy nthetic, solidify under certain atmos-— 
_pheric temperature cycles at 
not predicted by A.S.T.M. Method D ¢ 
This led to a study and revort on the Pad 
of temperature cycles on the temperature at — 
_ which oils solidify (Proc. 1945, p. 237) and to 
_ the publication as information of a Proposed — 


abrasion and erosion (D 821), bleeding (D | 
868), and settling (D 869). Current prob- 
: a lems include the establishment of photo- 

7 _ graphic standards for traffic paint failures, 
measurement of hiding power and of day 
Night visibility, method of evaluating 

of resistance of traffic paints to chipping on a large number of oils under atmospheric — 
_ (procedure applicable to both laboratory and conditions at a number of geographic loca- 
. road service tests, including a set of sory tions showed the proposed method to corre- — 
; 


_ Lubricating Oils Containing Pour Point De-— 
_ pressants (Proc. 1945, p. 244). Actual storage — 
tests conducted during the winter 1944~-1945 © 


graphic standards), accelerated laboratory late better with practical storage than 
durability tests, and accelerated settling. Method D 97 (BULLETIN Jan., 1946, p. 44), 
tests based on alternate heating and cooling — 
were continued during the winter 1945-1946 
_ Drying Oils.—Studies are being made of and results were no better. Parallel work on 
tests for acetone number and heat bodying the more fundamental aspects of this problem — 
_ Optical Properties.—The following eight cn including work on solid-liquid phase behavior 
projects are under consideration : (1) methods in hydrocarbon systems is continuing in 
several laboratories of subcommittee mem-. 
bers in order to determine what factors, 
physical and chemical, control the solidifica-_ 


ofsuchsystems, 
8 


for apparent luminous reflectance of traffic 


paints, (7) determination of gloss, and (8) Color of Petroleum Products. —Extensive 


studies are under way of A.S.T.M. Union 
(D 155) and Saybolt (D 156) color methods 
on standard solutions and oils in order that al 
correlation curve can be developed; also a 
color index scale. Studies made of photo- — 
electric colorimeter for determining color of | 
lubricating oil has resulted in a proposed — 


thod | to. be be published as information this 


and Saybolt Viscosity — —Re Turbine Oils.—Studies concern factors 
which influence life of turbine oil, rusting be- 
havior, oxidation stability on oil systems of 
turbines, emulsion tests, and load-carrying ~ 
capacity tests. Based on rather extensive 
interlaboratory tests of four turbine oils, a— 
proposed test for nformation in 1043: Re: 


tests for absolute power. 


test using the level and modified | 
= Ostwald instruments, and a method for con- 


was published as information in 1943 Re 

port (Proc. 1943, p. 275). This report also 
gives field service data ont turbine oils. Meth-. 
for rusting (D 665) and foaming char- 
acteristics (D 892) have been issued as tenta- 


— 


Aniline Point.—Current cooperative test 
program covers study of the ‘ 
in place of the present test tube in ven 


‘and D 666). - Due to increased use of addi. 
tives of various types and the introduction of | 
synthetic oils, work is being undertaken on 
- methods of test for viscosity at various rates 
Neutralization Number and Saponifica 
tion Number.—Two tests for neutralization 
_ number have been developed, one by color- 
indicator titration (D 663), another by 
_electrometric titration (D 664); and one for 


Method of Test for Maximum Pour Points - 


_ but still left much to be desired. Field ‘oe 


dark as can be measured with cell type ap- 
_ operative research | work is under way in- 
volving study of methods for determining 
sulfonate content; oil content of sulfonate — 
water, moisture and volatile mat. 
ter, inorganic salts, etc. Petroleum Sul- 
fonates Method D 855 was issued in 1945, 
Current studies are under way on analysis of 
calcium and barium petroleum sulfonates; 
_also on a new method for inorganic salts, 
‘Inorganic Elements in Lubricants. 
eral methods have completed (for 
sulfur, D 129; for chlorine, D 808; for phos 
phorus, D 809; for lead, copper, and iron, D 
$10; and for metals, D811). _ Other methods 
4 being studied include tests for sulfated residue _ 
from lubricating oils, sulfur in lubricating 
oils and in additive concentrates by bomb | 
method, and for phosphorus i in organic ma- 
terials (acidoxidationmethod). 

_ Analysis of Petroleum Products for Hy- 
-drocarbon Types.—Projects under way im 
clude (1) tests for olefins and aromatics in — 
petroleum distillates (method issued this ba 
_ year provides procedure needed in Federal ¥ 
Specification AN-F-34 and for jet propul- | 


sion fuels), (2) determination of total olefin 


aromatics by acid testing, (3) 
_ mination of olefinic unsaturation by chemical _ 
means, (4) analysis of hydrocarbons by ad- 
(proposed method published in 
_ Proc. 1946, p. 356), (5) refractive index, dis- — 


and density, (6) purity by freezing 


‘point (to be issued as tentative in 1947), q 
and (7) spectroscopic methods for analysis of — 
bydrocerbons. Procedure for determining 

benzene and toluene by ultraviolet light 

_ method is to be issued as tentative in 1947, 3 
Other methods being studied include ultra- 
violet method for butadiene and 

‘Lubricating Oils. Studies a are under way 
on oxidation and bearing corrosion, fos re 

(new tentative Method D 892 issued this aa 
_ year), laboratory testing of instrument oils 

BULLETIN paper entitled ‘“The Compre- 


hensive Laboratory Testing of Instrument 


Lubricants,"’ Mare h, 1946, p. 25, also Proc. 
1946, p. 1540). A Symposium on Synthetic 
Lubricants will be held at 1947 Annual Meet- _ 


Light Hydrocarbons. —New tec hnical com- = 
, general 
hydrocarbons, tests for natural and 


mittee will consider screening tests 


for liquid petroleum gases. oa 


Note.—Through active participation 
of their representatives, the committee 
has been able to instigate and use re- 

search work carried out at the National | 
Bureau of Standards, Pe 

‘State: College, and other laboratories. 


‘Measurement Gaseous Samples.— 

Work was carried out at the National Bureau 

_ of Standards to develop procedure for testing 
laboratory wet gas meters. Papers by Bean © 

and Morey, and Jilk, covered experimental — 
work (Proc. 1939, p. 1171 and | p. 1159). Based — 

‘aie investigative work, the committee 


has prepared a proposed method of measure- a 
- ment of gaseous samples using wet gas meter 


w hich is now being studied. a 
‘Specific Gravity and Density.— in this 

_ extensive work carried out at the N: ational 

Bureau of Standards, 15 test gases were em- _ 

ployed with more than 2000 specific gravity 2 


“Sil-U-tube”’ determinations made, using eleven instru- 


7 ments submitted by various manufac turers. 
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ofasphaltic emulsion. C ‘omparative data on cate the initial deformation temperature, th 

penetration and ductility of these residues softening temperature, and the fluid temper- 

_ are also shown in the report presented to the ature of a series of coal ashes covering a wide_ a 
committee. COMPLETED range of fusibility. This investigation is 

Soil Bituminous Mirtures.—A report described in U. 8. Bureau a Mines Report 

- research was presented to the Joint Subcom - as R. I. 3724, “Cooperative Inv estigation of 

- the Effect of Furnace Type and Atmosphere — 

on the Fusibility of Coal Ash,” by F H. 

Cooper and R. F. Abernethy. A paper, 

_ “The Flow C ‘haracteristi ics of Coal-Ash Slags 

in the Solidification Range,” by” W. T. Reid 


"prepared: and distributed to » the ‘members of 


e supervising committee and members of — 
Ds. Investigative work i 
~ gompleted and results are to be published 
National Bureau of Standards. A study 
_ js being made of tolerances for specific gravity _ 
measurements and, when completed, a pro- © 
posed method will be prepared. 
Water Vapor Content of Gaseous Fue!s.— 
sage work was carried out at Pensyl- 


_ Inittee of Committees D-4 and D-18 at the 
Annual Meeting in 1946 (see 1946 Proc.) re- | 
- sulting in methods of test which will be a 
sented at the 1947 Annual Meeting. © Re- 
search projects are in progress on: (1) com- : 
paction, density and nroisture in soils; (2)_ and P. Cohen, covering research done by the — 

permeability of granular stabilized soils mix- — mE S. Bureau of Mines, was presented a 
_ tures; (3) a method of test to determine the = 1943 annual meeting of A.S.M.E. and pub- 
strength granular stabilized mixtures; lished by A.S.M.E. in May, 1944, in a col-— 
and (4) a study of the moisture-proofing lection of reprints of various papers entitled | 


vania State College on two ‘methods for the 

measurement of moisture in fuel gases, — 
~ namely, a laboratory method which depends © 
on the absorption of light by the water vapor 
at a particular wave length in the near in- 
 frared, and a field method which depends 
change of color of cobaltous bromide in 


of admixtures. “Furnace Performance Factors.'’ C OMPLETED 
an organic solvent on the addition of water. Sampling and Fineness of Powdered 

See 1942 Dudley Medal paper by F. C. Todd _ —-Plans are being made to investigate meth- 
and A. W. Gauger, ‘‘Studies on the Measure-_ _ods of sampling and fineness tests for powder- 
ment of Water Vapor in Gases”’ (Proc. 1941, 7 >mmittee D-5 on Coal all Coke ed coal, with a view of revising Standard 

1134). Studies are now under way of the 197-30. The new Subcommittee XX on 


 gero water vapor detector in comparison with of Coal and Coke.— Ex; 


other methods. mental work on laboratory test for igniti- 


ibs Complete Analysis of Gaseous Fuels.— bility of coal is described in Oct., 1941, ASTM 
Results of studies on two standard samples BULLETIN, p. 23. This research oe shown | 


- this subject is now investigating dry and wet 
‘ sieving methods as well as air- -permeability 
methods for specific surface determinations. 
Nore.— —T wo othe r projects listed in 
of gas analyzed in 24 laboratories are = that method under consideration is not en- a the 1943 1 review have been completed. | 


lished in National Burea au of Standards— tirely satisfactory and more research work These are de ‘termining sulfur in coal 
t= Journal of Research (RE 1704), M: arch, 1946, needs to be done. The current problem is to — 
, These data give first reliable information of 2 


_ determine whether the values obtained can 
_ the precision and duplicability of results from = 


p be correlated with actual burning charac ter- 
this type of gas analysis. " Two other stand- 


- dard samples are now being analyzed: one Plasticity and Swelling of Coal.—Studies 
by the mass spectrometer (75 per cent com-_ 


are being made of methods of testing expand-_ 
“pleted, the other a natural gas sample being — 
4 


tee properties of coals during coke manufac-_ 
tested by 10 laboratories. The committee ture. Investigation of plastic properties of ae ¢ 
expects to have the answer during the coming — 


coals as affecting their combustion charac-— 
year as to which of the three methods will _ teristics are also being conducted. ~The test ow al 
‘wer report, research has been continued =. 
the field of application of instruments or 


b 
give the best reproducible results. a = for free-swelling index of coal (D 720) and © 
determining the moisture content of wood 


ommittee D- 7 on W Wood 


__ Determination of Special Constituents of the proposed methods for determining plastic 
Gaseous Fuels.—An investigation is now in properties of coals mentioned in the 1943 
i and in the development of new or improved 
a methods applicable to the determination of 


progress at the Institute of Gas Technology, Review are published in the 1947 Committee 
Chicago, Ill., on the identity and proportions 
_ on various methods for testing plastic and moisture content. In the meantime, , further 
“the investigator is devoting his full time to _ _ expanding properties of coals has been con- B= research and study has been carried on with 
the preparation of analytical methods cover- | - ducted since 1943 by laboratories of the U. 
necessary information and data as a basis for 
disulfide, sulfide, Division of the Koppers Co. Work done by -preparing specifications for the determination 
captans, and thiopenes. = Bureau of Mines and published in 1943 moisture content by electrical methods. 
Determination of Calorific Value— later is described in Bureau of 


_ D-5 Compilation. Much experimental work 
specific sulfur compounds i in gaseous fuels. 
: the thought of eventually developing the 
ing determination of total organic — sulfur, ‘Ss. Bureau of Mines and by the Research 
During 1946 consideration was also given 
_ Method D 900 completed this year is an ex- Technical Papers 650, 655, 667, 970, 672,and 


to the development of methods ‘eapecially 
tensive method for calorific value for —e iA and 683, in Report of Investigations 3760. applicable to the de ‘termination of the mois- 
fuels by the water-flow colorimeter. This — _ A comprehensive critical review of published ture content of treated wood. For this type — 
method gives in detail requirements for i information on test methods for measuring 


of material the usual oven-dry method is 

paratus, test procedure, theory, and calcula- “plastic” and “swelling” properties of accurate, and moisture meters do not 
bituminous coking coals is given in Bureau __ give reliable results. * A new method © has 
of Mines Bulletin 446, “Plastic and Sw ond Be been developed based on the dewpoint prin- 
a Properties of Bituminous Coking ciple paper presenting a description of 


the apparatus is to be published in the But- 
Sampling and ‘Tolerances for 


Committee D-4 on Road and sampling experiments involving hand 


Laminated Timber.—A large volume of 
machine methods and various coals with work on laminated construction is 


tions for this test, which is of fundamental 
in evaluating gaseous fuels. + 


prepared based ‘on a modified pen pro-— 


A summary of data on which this the a was published 


8S. Bureau of Mines as Bulletin 4, ‘Study of the of Shape on 


J 


method is based was included in the 1944 ‘< 
Report of Committee D-4 (Proc., Vol. 44, | 
__ Sulfonation Index of Road Tars.— Method 
_ D 872-46 T is based on extended coopera- 
_ tive work under the auspices of the A.A.S.- 
—H.O. by a subcommittee whose me mbership 
comprises several members of A.S.T.M. 


4 


“Fund: amentals of Coal Sampling,”’ by B. Compressive Strength 
Landry. . Another statistical study of a Laterally Supported Plywood Specimens.— 
sampling was published in Transactions of the The purpose this research was to compare 
A.S.M.E. for February, 1945, in the paper, results obtained with prism-shaped speci- 
_ “The Missing Data on Coal Sampling,” |‘ mens such as those commonly used for com- 
by B. A. Landry. Latest problem being pression tests on wood and plywood with 
_ studied involves sampling coal for the de- =f hour-glass shaped specimens of two different — 
_ Committee D-4. The object of this work peor = of volatile matter in connection om: types. Also included in the study was a 
was to develop a more accurate and reliable | with city smoke ordinances. _ ey ee series of tests to determine the effect of end 
for use with road tars. COMPLETED Coal Ash Fusion Test.—To obtain condition on tests results. The results were 
Residue by Evaporation. —Subcommittee tng mation on how best to specify the nature of | tas presented in an article by J. A. Liska i in the 
 B-17 has prepared a proposed method of test the reducing atmosphere in the standard coal- March, 1945, “ASTM The re- 
a for residue by evaporation, which is now rec-_ i ash fusion test a cooperative investigation & sults of the study have been used as a basis” 


_ ommended for incorporation in A.S.T.M. * 1 has been completed. Gas-fired and elec- aq for setting up the proper procedure in A.S.- tana i 
Method D 244 42. Cooperative work was _trically heated furnaces were used. The  T.M. Tentative D 805 —45 T. COMPLETED 
conducted by four and the data 


fuels in the gas-fired furnaces includes nat- :a vag Effect of Specimen Shape on the Tensile 

presented included results ryan the per- al ural gas, manufactured gas, coke-oven gas, ‘Strength of Plywood and Veneer.— ~The pur- ee 
centages of residue obtained both by evapo- — and oxygen-acetylene mixtures. The 17 co pose of this research is to compare the re-— eu 
ration and distillation of six or more re samples om operating laboratories determined in dup li- - pults o a ee veral types of test i = 


May 1947, A STM BULLET 
| 


— 
a 
| 
— 
_ 
q 
a 
q 
q 
Committee LD-7. ‘The need has been stressec 
forstandard tests to cover laminated material 
for different kinds of service—both inside & 
wel — 
2 


‘ime 

for determining the most efficient form and 
size of specimen, the maximum possible: 
economy of material, and the comparison of 
results with specimens employed for tests of 
plastics. The results of these studies should - 


to the adoption of recommended stand- 


spec ner ty 
Spec ime pe 


nsu a 


* ben 
Facto d Dielectric Constant of 
_ Electrical Insulating Materials.—T here are 
five sections actively working on the following — 
projects: sts 
‘tion resistance involving a study of long-time © 
changing current curves; (2) measurement 
of power factor of liquids and power factor 


_ solid insulating materials at frequencies up to 
hundreds of megacycles per second (with — 


removal of restriction in the field of “ultra © 


high frequencies’ this section will have a 


program); (4) testing various types of 


electrode materials and other methods of 

- application; and (5) study of arc-resistance | 
tests involving round robin tests based on 
4 current techniquesand procedures. = 
q Solid Treating and Filling Compounds for 
Electrical Insulation.— Considerable work has | 
been done on test methods for waxes. When 
completed, 
included in Method D 176 mentioned in the — 
. review. Studies are also under way > 


on oil of solid filling and treating 
A report on this has been cir- | 


compounds. 
culated to the subcommittee. 
_Varnished Cloth Ade Tapes (Insulating 
Fabrics) —Problems being studied since 
those listed in 1943 include: (1) revising the — 
present elongation-dielectric strength 
quirements to approximate more closel 
of standard humidity requirements for con-_ 
ditioning in place of the present 60 to 65 per 
cent; (3) further study of an alternative 
"power factor test method which will elimi- 
= nate vacuum treatment; (4) revision of the 
iM sampling procedure to make the number of | 
rolls to be tested more nearly proportional to 
the yardage purchased; and = (5) stiffening 
the rejection requirements in the specifica- 
_ tions. _ Progress has been made during the 
_~Past year in the investigation of the slow-rate- 
ret dielectric strength test intended to re- 


44 


nished cloth. Considerable test data have 
been accumulated, and the proposed method 

has met with favor in a number of laborato- _ 
ries. Simple modification of the present 
motor-driven oltage _control has been 
rs »volved to include in this test. New section 
on electrical adhesive tapes has been making | 

_ extensive investigations of a number of per- 
tinent propertie s including thie kness, 
_hesivity, effect of heat and moisture, tear re-_ 
sistance, tensile strength, fungus resistance, 
metal corrosion, electrolytic corrosion, and — 

ffect of varnishes, solvents, and oils. 
new method for pH value (hydrogen ion 

concentration) of paper prepared by a joint 
D-6—D-9 committee was completed in 1946 

a end included in Methods D 202, Study of 
water extract conductivity test and a new. 

air-resistance are being undertaken. 


the present step-by-step test for var-_ 


ting NV 


ommittee D-9 on 


(1) tests for resistivity and insula- 


tests after immersion, (3) power factor of - 


these test procedures are to be — 


y con-_ 


ditions of service; (2) possible substitution _ } 


Tests of Electrical Insulating Papers.—A - 


vopertios of Materials has been 
S, hipping ontai 
4 Soaps, Textiles, . Adh 
New test being on a pH 
method for vulcanized fiber, and chlorine 
methods for “phenol fiber and. 
papers. 
Tests of Electrical Sheets, Tubes, and 
Rods.—Problems being inv estigated in- 
clude: (1) effect of specimen size and con- 
-ditioning procedures on measurement of in- 
sulation resistance and on the effect of high 
and low temperatures on power factor of 
sheet insulating materials; (2) electrical 
properties of various thermoplastic molded 
materials and sheets; and (3) tests for bend- | 
strength of laminated materials and vul-_ 
eanized fiber. flexure test 


lateria 


esives 


Vieed tension test for sheets, tubes, and rods- 
(D 638) was completed in 1945. This latter 
item was the result of cooperation among — 
D-20, and The 
Board committees. 


of plastics 
790) was completed in 1944. Also a re- 


Stain of result in the staining, 


—Subcommittee XIII on Tests for Stain nated paper, : prepared r roofi 
3 ar 


901) w 
i 


al ‘Spec ‘ification 


Tests of Electrical Insulating Varnishes.— _ 


Four groups are e actively at work on the fol- 
lowing projects: (1) deep-drying properties 


(2 ) heat endurance test; (3) resistance to 
acid and and sea water; and (4) 


“set 


Section on Deep-Drying Varnishes is actively 


of varnishes used for impregnating properties; 7 


time” of The _askarels. 


engaged in developing a test method for de- - 


termining the. deep- -drying properties of 


program of work is a continuation of 
work which has been in progress for about 


select an appropriate varnish for this use is 
most difficult because the conditions pre- 
= in actual use are difficult to simulate 
ina test method. However, during the past — 
year’s work a great deal of information has 
been accumulated and with this experience 
as a background, the cooperating labora- — 
tories expect that a satisfac tory test method 


varnishes used for impregnating purposes. 


-14years. Toset upa test method which will 


formed and is ‘activ wely at The 


methods pte measuring accurately the extent 
to which bituminous materials exude an oily 
constituent under conditions of use whie 
for examp dle, 


ners, R 
a 


New and Used Insulating Oils by 
Method,”’ by F. C. Doble (Proc. 1946, pe 
475). 
Insulating Oils and Askarels.—Results of — 
questionnaire on tests of transformer oils in 
service obtained from 67 utility companies 
were published in 1945 Proc., p. 302. The 
report includes extensive tabulation and 
analysis of the data and information re- 
-eeived. Method s of testing askarels (D 
ere issued as tentative in 1946. — Stud- : 
ies are also being made of method of deter- ; 
mining corrosive sulfur in insulating oils, and 
= interfacial tension test. | 


Dobl-_ 


Symposium 
on Insulating Oils held at October, 1946, 
Meeting of Committee D-9 included papers 
on interfacial tension tests, and on steam- 
emulsion number. (See BULLETIN, May and 
August, 1947.) A further symposium to be — 
 heldat the June meeting will cover inhibitors © 
of electrical  insulsting oils, and also ‘Power 
Dielectric Resistivity, and Power 
Factor Tests.—Studies of these tests are con- 
tinuing. urther studies” of dielectric 
strength test cover relative merits of one 
sheet versus 8 five per dielectric 


test for “dielectric “strength 
pe. for Properties of Ceramic Products © 
for Electrical Purposes.—This project, re- 
cently organized, now comprises studies of 
(1) porcelain stone ware and vitreous prod- | 
ucts; (2) glass and glass insulators; — (3) 
steatite and related low-loss ceramics; and — 
(4) glass bonded mica. On item 3 data are 
being tabulated : and analyzed on the loss 
factor test of steatite. Additional round 
robin tests are under consideration. Studies 
of test methods for glass bonded mica are 
expected to be initiated shortly. 
Mica and Mica Products.—Based on 
electrical system of classifying mica, tenta- 


or methods may soon be developed by round _ tive specifications and tests for n: stural block 


robintests. 
Tests of Electrical Liquid Insulation.— 
This project includes studies of a number of 
problems in the evaluation of electrical in- 
sulating oils as described below: 4 
Sludge Test.—Correlation tests being 
tinued in 20 -ooperating laboratories to deter- 
mine relation of sludge test values by Method — 
D 670 w 
4 on a bank of 12 transformers and will re- 
quire approximately five years of operation 
_ in order to obtain sufficient data on which to © 
base conclusions. — a, As a result of this work, it 
is hoped to determine whether Met hod D 
670 will actually differentiate between good 
and bad oils and correlate with actual! service 
life obtained with these oils in transformers. 


t minute traces of water or moisture in in- 


Oe sulating oils. Studies include Karl Fischer 
method and Doble methods. The latter is 


described in paper ‘‘Water Determination in 4 pleted. Seven laboratori 


err. 


BULLETIN: 


(D 748) have been completed. 


yith actual service life of insulating thought 
oil in transformers. Studies include tests 


The 
new electrical ‘‘Q’’ value test is considered 
to many advantages over the visual 
system. The extensive groundwork con- 
- nected with this development was instituted 
and carried to completion by the Bell Tele- 


phone Laboratories. The work has indi- 


a cated that certain classes of mica heretofore 
unsuited for 
electrical | application can quite eatio- 
factorily. Arrangements have been made to 
secure a trial lot of three mica samples re 
produced photographically in color. if the 
trial lot proves satisfactory, an entire set Hl 
mica selected to show various grades or classi- 
- fications as prescribed in Method D 351 wil 
be reproduc ed and made available upon 
order. It is felt that such a series of photo- 


Water in Insulating Oil.—Round robin t pee may prove to be of material value 
tests are under way on methods to determine a to those using t the vis sual syste ‘m of er | 


very comprehensive round robin 
4 of the "Q”’ test on block mica has been com-— 


ies partia ipated. 
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"Method D 47 1 was re- tests. This latter subject 
vised in 1946 to provide close tolerances on | 

- test oils in order to insure good reproduci- 


bility of results. These changes re sulted 


The purpose was to deter- 
mine the degree of agreement among various | 
laboratories using the rapid method, (2) 


: _ Hardness, Set, and Creep of Rubber and 
determine whether circular lead foil elec-— 


trodes 2 in. in diameter, affixed with petro-— 
latum were satisfactory for measuring the 
“Q,” and (3) dielectric constant of block 
mica approximately 0.020 in. in thickness at 
Jmegacycle. The results of this round robin © 
test are presented in a paper by K. G. Coutlee 
on “Electrical Quality 
Mica by a — 


Containers: 
"Vibration Test. —An intensive study 
ete on several types of vibration testing > 
equipment is in process by the members of 
7 _ the committee for the purpose of correlation 


Moisture and Water Vapor Resistance.— 
t Research hi as been complete and a te ntative 
method for water vapor perme- 
ability of pac kages has been aceepted 
47 T). In addition, test methods are 
being prepared as a result of data collected 
method) and resistance ‘submersion. 


Committee D-11 on Rubber and 

Rub ubber-Like Materials 

Automotive Rubber.— The A.S.T.M.- 
-§.A.E. rubber compound classifications 
-(D 735) are under continual review, and an 

important revision adopted this year 


2 


= cluded the a addition of a number of suffix a: 


letters used in connection with various tests 
for these compounds. Detailed specifica- 
tions and test methods for 
_ cups for use in hydraulic ac tuating cylinders 
© 818) were issued in 1945. ¥ A new method 
for heat aging of vulcanized rubber or syn- 
_ thetic rubber by the test tube method (D 
- 865) was issued in 1946. This method was 

based on experimental data published in 
report in ASTM BuLtetin, Janu- 
ary, 1945, 33. Current work in progress © 
“included of V-belts, hydraulic brake 
cups, gaskets, oil seals. mounts and 
_ other vibration insulators, bumpers, ordnance | 
— gun hose, and conductive rubber. 
_ Chemical Analysis of Rubber Products. 

Methods” of identification and 
nalysis of synthetic elastomers (D 833) | 


2 


issued in 1945. urther investigation of 
Fe the procedures for de ‘termining sulfur, carbon, — 
Aging or Life Tests of Rubber Products.— 
Accelerated aging tests of various types of 
with natural aging of the same 
samples. Sections are studying the follow- 
methods: of aging rubber-like materials 
‘such as polyv inyl chloride; 
GR-S types of synthetic rubbe rs; and (4) 
paemeeeiation and effect of various other mis- 
__ like materials upon their aging life. TT his 
peck has a long-range objective of covering 
_ the aging life of many new types of syn- 
thetic materials and should lead to very 
Properties of Rubber and Rubber- Like 
‘Materials in Liquids (Immersion Tests).— 
ing rubber for oil resistance resulted 
Methods for determining changes of proper-_ 


these methods is continuing, particularly on — 
rubber compounds are being made in com-— 
ing four aging tests in current use: (1) 
i methods; a aging test and data on 
gales properties of rubber and rubber- 
thoroughly the problems involved in tes ng 
constructive revisions of present methods. 
Rather extensive investigations on evaluat- | 
of rubber and rubber-like materials 


Classification of 


standardization of a test method. __ 


natural rubber | 


(2) air oven 


from cooperative | ‘studies of the effect -_ 


_ several reference fuels and 62 octane gasoline 
on sy nthetic rubber compounds and reported — 
in. ASTM Bu August, 1945, p. 3 

The subcommittee is continuing its researc 


on the action of different oils and fuels on 


rubber and synthetic materials. 
Adhesion of Rubber to Metal.—Based on 


of rubber to metal was issued (D 429). 
There is renewed interest in this st ibject 


q reasingly important. 


Rubber-Like Materials.—This includes 
investigation of the currently used methods 
of testing: compression set, with attention 
to the effect of different variables involved. 
“Study is aleo being made of a new type of 
durometer known as the Rex hardness gage. | 
A section on creep determination has also a 
been organized, and work has been started 
on methods of testing this important prop- 7 
erty. 
Plasticity Test.—This involves a study of 
methods for determining the processability of 


and further studies are now being started. “rubber and rubber-like materials. Various 


A review of hardness test methods as well as ae 


an investigation of other adhesion methods 


for the same purpose is being under-_ 


taken. A section has been organized to 
study the testing of adhesion of rubber to 
metal by the stripping method. This will 
include an investigation of the effect of the 
- position and angle of shear on the results of 
Testing of Liquid Rubber Products, Ce- 

7 ments, Latex, etc.—-Work previously done 
resulted in methods of test for viscosity and 
total solids content (D 553) and methods of 
testing rubber adhesives (D 816). The shear- 


type adhesion test described as ‘method 


classification ables for specific ation pur-— 
poses covering cements is also in preparation. — 


This will be similar to the specific ation for 


automotive rubber D 735. _ As a basis for the | 


classification, a cooperative program 


using especially prepared cements of known 
quality is being arranged for the purpose of 
establishing ranges and limits for the various 
spec ‘ified values. The viscosity test — 
for ‘cement are being giver -n further study, 


somewhat limited in use 
Sponge Rubber.-New de »velopments and 
applications during the war stressed the 
necessity of adequate test thods and 
specifications for various types of sponge 
rubber. This resulted in completion 
Methods D 552 and Specifications D 798 for 

cellular rubber products. By further 
studies both the Q were revised 
in 1946. 


—Round robin tests are under way on studies 
of tension, elongation, and impact tests of 
hard rubber. Samples of high, medium, and _ 
low quality compounds being tested. Con-— 
sideration is also being given to new te ests for 
cold flow and softening temperatures cf plas-- 
~ ties and particularly their applic ation to hard 
rubber. 
Rubber-Co ted Fabrics.—The test pro- 
gram includes a study of abrasion resistance 
of fabrics. Various machines are 

being estigated luding the Taber 

abraser, Wysenbilk machine, and American 
ae Co. apparatus, and the serub re- 
sistance apparatus developed by the Quarter- 
master Corps. Other tests under considera- 
tion include flexing life and additional hydro- 
static pressure tests. " lest work just com- 
pleted resulted i 


testing rubber-coated fabrics 


Products.—With the completion 


(D7 


be 


n revisions of methods of 
(D 751) to 
inelude bursting strength test, procedure for 
Fn adhesion tests of coating to fabric, and — 
hydrostatic resistance test. 
=a Low-Temperature Tests of Rubber and 


of the brittleness test (D 746), modulus ia 


types of instruments now in use throughout 
industry are being surveyed, looking 
toward standardization of apparatus and 
7 - test procedures. Data are also being col- 
* lected on other methods in use throughout the — 
tics of uncured stocks. The future activity 
this project will be after a 
study of these 
al Resilience | Test.—This project includes 
pis the dev elopment of methods of test pertain-— 
at ing to resilience, hysteresis, damping, and 7 
- dynamic stiffness of rubber and rubber-like 
P ‘be materials. Study has been undertaken of 


three main classificati 
namely, 


ons 


used, rebound, free vibr: ition, and 


D-12 on Soaps and Other 
| Past: Detergents 


Tests on Soap and Other Detergents. 
oa Cooperativ e laboratory work on a method “= 
evaluate sulfonated detergents by washing a 
standard soiled cloth in a launderometer 
under various conditions is continuing. Re- 
‘search on a method of analysis for loss on 
ignition of tetrasodium pyrophosphate re- 
sulted in the addition ef this procedure to- 
Methods D 501. . ooperative study on 
methods of analy sis : of soaps containing sy n- 
thetic detergents has resulted in the publica-— 
tion of Methods D 820. A method of test for 
free alkali and potassium carbonate in pot- 
ash paste soaps has been added to Methods 
a 460. A new section has been formed to 
work on the problem of evaluation of deter- 
is gents; specific methods under considera- 
- tion are lather tests, pH, wetting, surface and — 
if interfacial tension, soiled slide test for a 
ft washing detergents and detergency in general. 
alytical methods for sodium bicarbonate 
and for borax are being deve sloped. 
Cleaning Detergents.—A study 
_ thods for evaluating dry cleaning deter- 
gents by performance tests is 
- Work has also been initiated on methods for 
chemical analysis of drying cleaning deter- _ 
gents and of dry cleaning soaps. 
Metal Cleaners.—Cooperative work 
me thods of chemical analysis of industrial 
metal cleaning compositions has resulted in ¥ 
the publication of Methods D 800. ‘ An © 
immersion ¢ corrosion te st for aluminum 
cleaners is to be issued this year. 7 Indirect 
performance of test. metal 


cleaners are being develeped. The Bibliog- 


a 


es 


raphy of Aluminum and Other Metal Clean- 
ing has been expanded and appears in the 
1945 compilation of A.S.T.M. Standards on 
- Soaps and Other Detergents. In preparation — 
is a further the bib 


797), and the thiokol bent loop test 


(D 736) the original program has been ecsen-— 


tially Consideration is now 
being given to semperatire considered neces- 
sary for peace time testing, and 
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to the 


or Bleaching, and Finishing at 


; (of Textiles.—A program is being developed 


industry for judging processing characteris- 


of tests frequently 4 


is becoming in- 
t 
ly 4 
— 
research work, a test for adhesion 
Committee D-10 on Shipping 
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dy D-13 on Textile Materials 
m- 


* te carry out needed mn. 
(tests. _ New materials coming into use are to 
i" be studied | from the standpoint of fire- 
wetardant properties. Symposium on 
a Mildew Resistance of Textiles was separately 
3 _ published in 1944. A new tentative method 
“44 of test for ev aluating treated textiles for per- | 


manence of resistance to microorganisms 
«D 862), a test for resistance of fabrics and 


_ yarns to insect pests (D 582), a test for re- 


‘sistance to microorganisms (D 684), and a 
test for fastness of colored textiles to » light 


Rayon and Products.—Studies are 
under way of current problems on testing of 
rayon and its products, such as determining 
shrinkage of fabrics after laundering, identi- 
fying different types of rayon, and the ap- 
_ plication of the inclined plane tester for rayon 
yarn, particularly the rate of loading. An 
importan. contribution in 1946 was publica-_ f 
tion as tentative of methods of testing and 
tolerances for rayon tire cord (D 885). 


_ An extensive revision of Method D 258 is “a Methods of Testing Textile Fabrics.— _ 
= Projects being studied include hand and drap- 
ing 


now under study and methods for continuous | 


Abrasion and Wear Tests of Textile Fab-— 
gies. —A cooperative test program includes 
studies of the Taber abraser, the W yzenbeek — 

- machine, and the U. 8S. Rubber Co. abrader. 
Several task groups are conducting studies on 
_ various problems. Due to the complex na- | 
ture of the subject, this will be a long-time ‘a 
Tests of Wool and Its Products.—Inten- 
give work which involved. research testing 
resulted in various test methods and specifi- . 
_ cations covering fineness, fiber length of wool, | 
_and methods of testing various wool prod-— 
“ucts, and cover hearts of wool, 
‘ete. - The 1942 Report indicated studies 


under way on effect of tension in reeling on 


@ 


tory tests are being carried out on fineness | 
measurement of top, ecard sliver, and noils. 
7 a In the work on pile floor covering the section 
is preparing a program for research on the 
correlation of laboratory wear testers with 
actual service tests for fabrics containing 
__-vegetable and synthetic fibers in the pile. 
Investigative work during the past three 
- years resulted in revisions (in 1946) in the 
fineness test methods for wool (D 419 and 
D 472). Methods for the determination of — 
vegetable matter content of wool are being» 
os studied and the inter-laboratory studies = 
the sampling of fleece and the grog 
methods of measuring fineness are “a 
continued. Problems relating to shrinkage 
are also being inv estigated. The section on 


pile floor coverings is studying methods for 7 


evaluating _ intangible factors of luxury, 

wear testing, tests for kraft cord, 

methods of measurement of tuft length. 
4 Felt.—This project involves a study of 
methods for measurement of har dness, com-— 


is 


‘Committee D-16 on 


Aromatic F Hydrocarbons 


Distillation « of Industrial Aromatic ‘Hydro- 
earbons.—A cooperative test program is 


under way on five aromatic hydrocarbons 
a benzene, 2 toluenes, 3 xylenes) to deter 


tive Method of Test for Distillation of © 


Members of Committees D-16, D-1, and D-2 
are cooperating in these tests. 
_ineludes the study of different types of flasks 
and thermometers in order + to determine 


Industrial Aromatic Hydrocarbons (D 850). p> Boe 


pile, filler, 


yarn number determination, and interlabora- _ 


mine the degree of usefulness of the Tenta- 


The progr io 


and compressional! resilience of 
"pressed felts, and methods of analysis for 
synthetic fibers in felts. A report on ‘‘Fire- 
Retardant Properties of Treated Felt’’ with | 
proposed specification and a proposed 
method of test was published in ASTM 
-Butvetin, January, 1947, p. 
Cotton and Its Products. —Investigative 
studies are being made on the procedures 
sampling length, distribution, fineness, 
immaturity, strength, and cross-sectioning. 


Methods of test for tire fabrics are being © 


studied, including a method of evaluating 
adhesive properties of tire cord to rubber. — 
A microscopi method for gage determination 


Glass Fiber Its Products.—Projects. 
being studied include twist test procedure, | 
effect of ‘tension in winding on weight of 
glass yarn, effect of jaws on breaking strength 7 

_of glass yarn, determination of sizing proper- 
ties, and preparation and handling ‘spec imens 
for breaking strength tests. = | 


qualities of soft woven fabrics, yarn © 
numbers of fabrics, accelerated aging, soil-— 
ing properties, basic fabric properties, and 
test methods for elastic fabrics. Proposed — 


Methods of Test for Evaluation of Proper-— 
ties Related to the Hand of Soft-F ‘inished- 


published as infor mation. 


Woven Fabrics: ished as infort 


= 
ommitt 
ommi on Adhesives 


oe A very active study on fatigue 
testing has been under way. . At least seven 
laboratories are cooperating, and the work — 


be coordinated through 

Preparation of Test ‘Speciz:ens. .—Efforts 
_— being made to originate new concepts of 


specimens for obtaining the physical con- 


stants for adhesive bonds. This work in- 


volves stress analysis, both graphical and — 
mathematical, and deals with composites in| 
metal. Tests must be developed to meet. 
facilities ofsmalllaboratories. = 

_ Effect of Cyclic Humidity and Tempera-_ 
ture Changes on the Permanence of Ad- 
hesive Bonds.—A group in Committee D-14 
is actively engaged in determining acceler- 
ated cycles that will forecast the ability of 
an adhesive bond to withstand severe ex- 
‘posures. In this work the committee is 
very much aware of the needs of the armed — 
forces as well as the ordinary industrial con- 
Integration of the Test as Re- 

tated to Tension Test.—A round robin study 


been completed and is now being 


Development of Tests to Measure Flex- 


ibility Properties of Aaheaives.—t his prob- 


ydrocarbons, Water, 


ais h ar ineielesdalas of apparatus gives most 


Copper Corrosion Tests of Aromatic ‘Hy- 


development of a quantitative method for 


“Measuring the amount of sulfide corrosion 


being undertaken and a cooperative 
-program is planned to determine its: prac- 


Stores. 


Properties and Tests” ‘Rosin. —The 
fests 
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drocarbons.—Some fundamental studies on 
copper corrosion methods directed toward the - 


lem the concept of try- 
ing to differentiate among cleavage, tension, 
and flexibility in adhesive bonds. A fo 
ibility test has tom conceived but is not in 
Rate of Cure. _This work is being actively _ 
carried out at the present time at F rankford _ 
Arsenal in accordance with a program in- 
by the committee. 


Speed of Testing. —With the wide variety — 
testing machines, it has become quite _ 
portant» to analyze fully the question of 
speed of testing on data obtained. Thig ty 
problem is being worked on primarily at 
the Massachusetts Institute of Technology _ 
under Prof. A. G. H. Dietz who heads the | 
research subcommittee. The problem of the _ 
committee is that of making test methods 


group engaged in fundame ntal work on 7 
the determination of tack. This problem 
involves the meeting of physical chemistry a 
and practical a 


most complex manner 
Nature of the Bond.—A group is 
engaged in analyzing the present theories” 
explaining how adhesives stick. ‘3 his work | 
involves the use of tools and techniques such a 
as the electron microscope, X-ray ‘diffrac- 


tion studies, and surface phenomena 


Physical Strength Properties versus Geom- | . 
of Joints.—Some work done 


analysis of the geometry of © the adhesive 
bond as related to ultimate breaking strength 
has led to results completely divergent from 

existing practices. is necessary to con- “a 


n order to make data interpretations 


Statistical Analysis. —The committee is 
engaged in using statistical analysis for — 

- indicating the validity and prac ticability of 
some testmethods. 


Determination of the Elastic Constants 
‘Such as the Modulus of Elasticit and the | 
Modulus of Rigidity——-The committee 


working on a means of determining a stress- _ 


Creep of Bonds.—As most 
es fall into the field of plastic-like mate- a 
rials, the phenomenon of flow becomes ms | 
complex. WwW ork is being done on analyzing 
this important consideration which, it is 

hoped, will result in a good test method. 
Creep is very difficult to measure in adhe- 
Be Effect of Artificial Light, Fungus, Etc. 
tentative method on the effect of ar tificial 
light on the permanence of adhesives, and 

Teports on the effect of termites, rodents, 

 ete., on the properties of adhesive bonds have 

“been presented. — Round robin studies have 
been continued along these lines. 


Plastics’ 


Ba, 
study of methods for 
= matter and petroleum — insoluble 


erystalization tendency of rosin has 
discontinued. Research on the other sub- 
jects listed in the 1943 Review has resulted 
in the preparation of tentative methods 

_ analysis and testirg of tall oil (D 803), di- H 
_ pentene (D 801), pine oil (D 802), pine tars 

Acid Saponification Number. —The deter- 

mination of acid and saponification number 
ie of dark rosins is a special problem on account _ 
of | the masking of the colorimetric end 


= 
Concept of Tack.—There i is very active 
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in the ordinary titration. 
this problem is progressing by use of an ex- 
indicator. In the case of the saponifi- 
- eation number, however, this has not proved 
or accurate. Neither has it been 
Pp possible to obtain satisfactory results by — 
means of electrometric methods of ascer-— 
\¥ taining the end ane in a dark rosin-alkali 
‘Volatile Oil in —Incomplete 
 tillation and removal of higher boiling frac-— 
tions of turpentine, from the pine oleoresin, 
= of mineral oil solvents used to extract 
from still waste or resinous wood, has 
resulted in very soft, low melting, unsatis-— 
'-- rosin. A tentative method (D 889) 
which has been developed permits an ac- 
1 curate determination of such excess volatile 


Water in Liquid Naval Stores.—Certain 
4 uses for liquid naval stores products such as” 
pine oil, dipentene, pinene, and turpentine, a 
require a practically anhydrous m aterial. 
_ The quantity of water present, even at high © 
concentration, runs— not over about 1. 
per cent on pine oil, less on the hydroc silane 
penes. An adaptation of the Karl Fischer 
for water, using the reagent con- 
_ taining pyridene, methanol, iodine, and sul- 
fur dioxide, has proved satisfactory for de- 
termining accurately the water content of | 
5 most liquid naval stores, and is now issued 
Methods for Evaluating Rosin Oils.—A 
cooperative test program is being dev eloped 
study ‘methods for evaluating rosin oils. 
4 Committe D-18 on Soils for 
1947 
aie. 
Committee D- 19 on for 
ect reported in the 1943 review is is continuing. . 
Through interlaboratory tests and coopera- 
_ tion a number of methods applicable to in- 
dustrial waters have been developed includ- 
sampling plant or confined waters 
(D 510), reporting results of analysis (D> 
96), sampling boiler water from stationary | 
boilers (D 860), test for total aluminum and 


4 4 


Committe 


¥ Related Properties. —This work has in- 
_ cluded the preparation of a test method for | 
softening point by shouldered ring-and- ball 
apparatus (E 28). 
was a 1937 Symposium on Consistency (sepa- 
oy published). Of interest on this proj- 
is the E. 
_ posium on Rheology held on November 1 
and 2, 1946, at the 1946 meeting of the So- 
i 4 A collection of informa- 


A similar collection of methods of 
cally absolute viscosity is now in 


preparation. These various test procedures _ 


will serve as a basis for further standardiza- _ 


under the sponsorship of the Joint Researc 4 


respecting the cause and ‘prevention of em- 


‘studied by 12 laboratcries. 


Important contribution 


C. Bingham Memorial Sym- © 


hardness conversion tables for other non- 


Committee on 


Boiler Feedwater Studies, 


eliminating defects. Concur- 
rently several radically different me othods are 
=a investigated as possible alternatives to, 
or substitutes for, the excess s swing method. 
Flow. Fundamental study of flow phenom-— 


cium ion and magnesium ion (D 511), de hn 
t x being studied as described in a paper by E.M. | 
lation of the carbonate and bicarbonate ions . t 
514), test for manganese (D 858), deter- —_ F) 568, D 635, and D 757. Round robin: i 
mination of sulfateion (D516). changes in heating. Tests for coefficient of _ 
being studied include surface irregularities, 3 
the = & 
Test for Tendency of Boiler Water to Cause — et 
spectrophotometer, sphere-hazemeter, and 
® 
experie nee information sent in by Consideration is being given such problex 
tive in to assemble experience records 756) have been completed. 
ester plastics. Work is to 
Water Formed Deposits.— A rec commended 
application of X-ray diffraction methods and | My is being made of the factors entering into the | 
_ at the Annual Meeting in June. ure, ete. i The excess swing method (Izod — 
‘Strength Properties of Plastics—Work is 
and bending strength. Round robin tests a ena in plastics with a view to eliminating 
some of the present confusion resulting from — 
is means of the Taber abrader is being activ: ely 


ASTM Butter March, 1947 (p. 39)... 
Thermal Properties of Plastics.—Methods 
mination of chloride ion (D 512), deter-— 
Schoenborn and D. S. Weaver, Jr., to be 
(D 513), test for dissolved oxygen (D published in the ASTM Butietin. This will 
mination of total orthophosphate and cal- _ tests are under way on flow of thermoplas- {r 
culation of ‘the respective orthophosphate _ tic materials. Studies are also under way in 
mbrittlemen s reported in the | 
being investigated. 
diffusion of light, testing for haze, index of | 
hich is sponsored by six societies, including refraction, and related characteristics. Three 
S.T.M. Based on this work, Committee — “ 
Emt C s 807- 
= rittlement Cracking of Steel (I the Hunter ‘Null- method _hazemeter. 
Present work at the Bureau of 
Perm Properties Plastics.— 
cific plant operators, insurance companies, as effects of light, heat, water, and chemicals : 
and water treating companies who have ~ on plastics, also shrinkage on aging. Pro- 
which, it is hoped, will either verify or pos- - Analytical Methods.—Round robin teste. : 
sibly disprove some of the arguments which are under way on determination of plasti- 
on development of methods of 
testing» plasticizers including proe edures 
prac tice for sampling of water formed de- 
Posits | (D 886) was completed i in 1946 and the color. — a 
yy 
s method for reporting results of analysis. _ concept of brittleness (or toughness) as 
The study still continues and two papers _ a distinguished from strengths expressed by 
Committee D- 20 « on 
under way on tension tests of rods and tubes, — 
falling ball impact test, shear test, stiffne 
in progress on a number of these subjects. om 
Hardness Properties of Plastics.—The plethora of flow tests of an empirical na- 
ture. It isan attempt to establish, once and 
Studies made 
of Rockwell Hardness test are given in the 


ion (D 857), de ‘termination of « cake 
inath or determining ignition temperature are 
mination of total carbon dioxide and caleu- 
888), determination of hydroxide ion (D _ supplement the flammability tests, methods 
ions (D 515), test for silica (D 859), deter-— five laboratories on test for determining — 
review, this work is carried on primarily 
‘ Optical Properties of Plastics. —I ston 
methods for meas 
4 19 published, last year, a Method of Field proposed methods for measuring haze ine 
various stages of completion, include 
involves the tabulation and interpretation manence 
agreed to cooperate in this effort. The ob- cedures for accelerated service 
originated in the Joint Committee’s ‘al ae , residual solvent, pigment, and filler in 
for acidity, purity, specific gravity, and 
committee is proposing in 1947 a method for ™ ‘Impact Testing of Piasti A wr study 
dealing with this subiect will be presented results of | static tests, that is, tension, flex- 
‘ate of nonrigid plasties, bearing strength 
method for evaluating abrasion resistance by 
for all, the precise mechanism few at 
report of the D- 20 os arin in the 


nologists can speak a common stencil 
_ with reed to this very important property. 


— 

f 

1 on of 


Particle Size Measurement.—( 


studies of particle size tests are intended to 

: _ develop information on the fundamental 
_-yalidity and experimental reproducibility of | 
microscopic measurements. The program 
of the committee also includes studies by 
electro” 4 microscope, microscope, 

cand ga. adsorption. 

 Indentacion Hardness and Hardness Con- 
"version. —With the issuance of conversion © 
tables for cartridge brass (E 33) and for steel Be 


(E 48), this project has been completed. — 
operative research, in much of which the | 


At some later date, further work may be 
¥ National Bureau of Standards i is participat- 


undertaken on extending the conversion 
> for steel and possibly developing 
ing, is being carried out methods for 
chemical analysis of the following metals: 


ing studied, including the funde- 


‘mental theory of such measurements. An * 
important contribution was the 1946 Sym- © 
Peg posium Hydrogen Ion Measurements 
(separately published); also new A.S.T. M. 
method for determination of pH of aqueous “ 
solutions with glass electrode (E 70). 


E- 3< on Analysis 
Metals 


Methods of Chemical  Analysis.—C 


ferrous metals. hen such work is under- 
taken, new projects will be set 
Ton i 


arious 
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and tin). Copper-nickel-zine and cop- 
per- ~nickel alloys (for copper, nickel, cobalt, 


f 
7 
y 
8 
8 — 
i 
“4 
(1) Steel (for boron. bervilium. aluminum. 4 


and base alloys 
method for aluminum). (4) Zinc-base die- 


casting alloys: (a) polarographic method 


“for lead, cadmium and tin; (b) electro-analy- 
sis for copper (with automatic voltage con- 3 
rol); photometric method for iron, 
nickel, and manganese. 5) Electronic 
nie kel (in cooperation with Committee B-4 
Monel metal. (7) Aluminum (photomet- 

methods). (8) (for beryllium). 


Committee E-5 on Tests of 
Materials an and 


‘Fire’ Hazard of "Acoustical Similar 
_ Finishes.—The research project on fire haz- 
ard. clamification of acoustical and other 
materials for interior finish is continuing. 
Special attention has been given to the more 
flammable finishes and methods - by which 
_ their flammability can be reduced, using 
readily available materials and methods. _ 
tee of Size of Samples for Fire Test.— 
Some general results of the work on effect. 


of size and border conditions of sample on | 


fire endurance tests were given in the discus- 
sion of the paper on ‘‘Fire Resistance and © 

Thermal Properties of Concrete Slabs’” 
STM Proc., Vol. 43, 1943, 


WH H ARRISON has written a 
and important book, , and 
think a all rel rs in colorimetry will find it 
worthy of study. * The liter: ature on the | 


et of Eloss has been: survey ‘ed from the 


How ever, the book is fart more th: an just ar an 


annotated bibliogr: eraser the v various 
_ theori ies and methods for measure ment are 

in a sympathetic, critical 
manner. This work will be w eleomed by 
those concerned 1 vith prac tical evalua-— 
tion of gloss, because it explains w hy instru- 
‘mental readings with visual 


risons. 


sy 


diser ussi 
Part 1 deals exe lusively with the re flec- 
ti in a very un 
tion of light from surfaces in a ve ry under-_ 
standable and nice ly ‘illustrated manner. 
Also included is interesting mathe-— 
matical treatment ‘expl: 1ining the non- 
uniform egngeh ms of light by wavy sur- 
faces. 2 distinguishes the various 
types recognized by observer TS. In 
addition, the of r lus 
ter, metallic luster, and 
et 
discussed with, speci: al r reference to the 
physiological and psychological f 


Part 3 ‘the: various 


used. Part 4 presents : a discus- 

of the whole problem and 

the distinetion be tween n the s 


Ti main dish and so on through” ‘the dinner. 


actors it 
actor: 


on the general subject is 
‘being obtained from results of fire tests 
bei ing conducted in connection with other 
Tests for -Incombustibility.— —As informa-_ 
tive ine onnection with developments of defi- 
nitions, an experimental study was made 
of the British test and definition for in- 

combustibility ( 
Fire Tests of Roof Constructions.— —Fire 
>. tests of roof constr uctions were undertaken 
independent of A.S.T.M. the National 
- Bureau of Standards in cooperation with the 
steel roof deck industry. Eleven fire tests. 
were conducted in the smaller equipment 
at the Bureau and two in the larger furnace 
to determine the difference, if any, 


for revision of Standard Method E 119 as 


pertaining to roof deck constructions. re _ 
Fire Tests of Columns.—Some fire tests of 


_ protected structural steel columns are to be 


undertaken during the year to obtain more 
specific information on the range in scope of 
application of the new proposed tentative 
method of fire tests of structural steel columns 
under r which the performance is defined by 
the temperature in the column steel instead 

_ of failure under an applied load. 
Fire Tests of Wood. d.—In c ection 


> 


¥ 


Ss 


ee which gives rise to the sensation. — 

H: arrison suggests two approaches to the 

measuren ment problem: one, the equiva- 
lent stimulus method, : and the other, the 

_ determination on of some type of reflectance 

- measurement that will correlate to a useful — 

: degr ee with the | type of gloss in question. _ 
Published by the Pr inting and Allied 
4 Trades Research Assn., London. This 
hoa of 145 pages, with 31 figures and 
ables is avail: able at 10 
Water C. GRANVILLE 


te 


Tue is an ‘institution 
country n as the progressive 


amentals of Plastic 


dinner. irst the guests go to the Ignatz 


vottzle ‘bub’ where Ignatz rves 
all 


milk. he the 


moves to the Widow eciles's 


pay and one part goat’ s 


; where she serves 3 her famous Mulligatawny 
‘soup which she flavors with “sprigs 


garlic and a few dashes of Uranium 235. 
: The soup is kinda strong as old 

O’Bannion proved some years ag 
died from eatin’ too much of it. Then 


to the Worthin gton- -Pottfoots for 


whe 


in 


In com 


and J W son i 


a 
an expert in \ hie line. Like the progressive 

-dinne r, the book lacks the smooth con- 
‘tinuity of a fashion show at the Waldorf. 


“4 


On the other hand, rie 
ity not possible with a single author. 


(British Standard 476-1932). 


in criteria 
of acceptance of roof structures as compared — 
with floors. | These tests were used as a basis | 


the p physical sof 
Dr. 


vell-known Gottzle bub Killer, a tasty cock 
ail consisting of two parts gl: ne ial acetic 


man 


‘it carr ies an nauthen hentic-— 


the nt of test methods for wood 
7 given partial or surface treatment, it will te 
desirable to conduct tests to obtain witch t 
tion on methods of sampling. A comand 
_ series of tests was conducted and previously He 
; _ reported (Proc. 1941, p. 238) as a basis 7 
_ the present method (E 160) and the new 
tentative the tube (E 69 


Building 
Building Constructions.—The committee, 
- formed in 1946, in its initial developments is _ 
planning to depe nd upon the substantial 
research data and bac in the build-— 
ing field obtained from the large number of 
agencies which have carried on such work, 
as corporations, universities, 
Bure: au of Standards, and the Forest Prod- | 
uets Laboratories in the United States 


the committee plans to 
advantage of active research in building 
construction under way at the present 
and to suggest fields in which further research 
_ of interest and value to the committee — 
should be undertaken. A tentative method 
for conducting strength tests of panels for } 
building constructions has now been for 


mulat ated d and pre esented f for acceptance, + 


ta. & 
) 
~ Gloor and Ball on the cellulosics, Adams 
and DuBois on moldi ding, Stock on tes sting, 
ete. The book was; not. written for ad- 
anced study by so-called experts. Of 
necessity it isa rehash of pres sently n 
te »chnology.. It is obv ious sly - slanted at the 
man who wants a general and authentic 
chemistry, manu- 
facture, fabrics uses, economics, For 
P= such a man it is a good book. Further- — 
more, +, reading it will do r 
He'll be surprised how m: any things he 


should _ have ave know yn but didn’t. 


book is available from: ‘McGraw-Hill 
Co. at $5. ee 
Bu 


— 


ture of plastics, their 


Engineers’ Council for Professional 
Tne E Council 
for P rofessional Dev elopment, whie h hs Ss 
its he: adque uters in the Engineering. ‘So- 


cieties Building in New York, has issued 

its F ‘ourteenth Annual Report. This 

_ port gives a descr iption of the org: anization | 
of this Council, its activities, and lists of 
redite d schools, here are of a 


pjectives of 


e ete. T “ol 


veir book. Each ‘Subject i is covered by © 


+1932, are: 

4 ards of education pr: actice, 
solidarity of the 

sion, and greater effectiveness: in dealing 

with technical, 


economic, and soci 
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@ 
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SOCIETY FOR, TESTING TERIALS 

[ATLANTIC CITY, N. J. CHALFONTE- HADDON JUNE 16 TO 20, 1947 


are: Afternoon $j Evening 


Symposium 3rd Soils 
ment of Entrained Air in | 4th 


2 Committees C-1 to C- 18, 

D-8, E-5, | 
(8th Symposium on Synthetic Lu- 
bricants, Reports and T ech- 

cal Papers President’ s Address, Guest 


7 
lectrodeposited C oth Round Table Discussion on Speaker, Awards 


sing Laminates,”’ W. C. Voss 
11th Tochalonl Papers on Plastic | 1 th Symposium on Rubber (Con- 14th Presentation of Reports of 
une 19 | Deformation of Metals tinued) B-1to B-7,B-9 


‘Symposium on Rubber Test- Round Table Discussion on 


; Toth Fatigue of Metals, Effect of 
Presentation of Reports ott E 
Committees D-19, Jt. Comm. 
=f on Boiler Feedwater, D-5, 


-:D-6, D-10 to D-14, D-17 


p.m. First Session 


on of Bearing of | Soils 


rec Field Loading Tests for the of ‘orrelation studies are given for rolling 
a increasin importance in en ineering yrac- | on rmy tests é mparative 8 ( ) 1e 
tice in div test ments. A Palmer, Nevy Department. results of different methods of evaluation is 
_ dures, methods of analysis, and application “The | paper discusses the test procedures given for the specific problem of the South- — 
_ of results in design. The use of this type of and test data obtained in connection with = Philadelphia Airfield (Hog Island). 
ig test received great impetus in the wartime | an airport pav ement evaluation project spon- Details of testing equipment are given. &g 
airfield construction and in the postwar sored jointly by the Bureau of Yards and The authors’ perspective foundation 
valuation programs. Even though some Doe ‘ks and the Bureau of Aeronautics of the tests and is discussed. 
reliable, they strike the practical mind as a_ concerned with but one phase of the project, oa : 
direc ‘t and objective +h to major The Use of Load Tests of Flex. 
problem for which there has been no gen- Loading tests were made both on the flex- e Favements. an 
erally accepted analysis. After a lapse of ible pavements and on the subgrade. The oan J. /R. Smith, Omaha ) Testing Lat Laboratories. 
several years in the attempt of the Society’s general procedure followed in evaluating T his paver a for utilising 
technical committee to formulate a standard © the wheel load capacities of pavements is load tests for the design of flexible pave-— 
test procedure it is the purpose of this sym- described. The relations among loading . ments. Rigid circular plates are used ae 
— great — and sub- - represent. tires of equivalent contact areas— 
aata that has been accumulated durin Stre > > 
@heee years and renew the efforts to load-bearing evaluations are made at 


order out of chaos by a concerted and realistic Methods o of Testing Soils | for 
a wili Foundations. Elwyn E. Seelye, W. D. 2 values are determined on the natural sub-— 
committee on the Compilation of Current Bailey, and S. D. Teetor, Seelye, Steven- 
in Conducting Load Test, and son and Value. a unit load-bearing value with size 
résumé of ps apers and opinions submitted Attention is paid to the various methods of testing plate as well as the strength im- 
to the symposium committee. testing and evaluating tests. parting power of the superimposed layers. 


at, 4 
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| ‘The data on the graph are used to calculate —load-deflection r relationships throughout the — ale A Conedion Investigation of Load 1 Testing 

Toads on of  Joading test; in addition, the combination ~ Applied to Pavement Design. Norman 
erent of these two relationships establishes the W. McLeod, Department of Transport, 


amount of permanent deformation that takes Ottawa, Canada. 


ate, By means of repetitive load tests on ies. 
Fi ’ place as the bearing test progr “ P 4 base course, and surface, a method of 


i. Field Besring Tests Applied to Pawel _ cial loading plate is described which, in con- design for thickness of flexible pavements has 
Design. Robert R. Philippe, War Depart- —s junction with the cyclic-loading procedure, developed, which is tied in with 


‘ment, Corps of provides for the determination of deflections, service performance under aeroplane traffic 


in Canada. The influence of repetitive load. 
both elastic and permanent, occurring in the ing and bearing plate sise on the value clash. _ 


7 subgrade soil, as well as those occurring in - grade modulus & for rigid pavement design — 
A Cyclic Load-Test el Jean ‘*. the base material. Sufficient data are pre- _—is shown. Useful correlations are indicated, 
Hittle and W. H. Goetz, Joint Highwey ‘sented in in support of the test method to es- tank 

Project, Purdue University. tablish geliability of the procedure and to 


to any deflection over the range of at 
his paper Qecustbes a method of conduct- ~~ differences in the soil and base types least 0.0 to 0.7 in. Subgrade load-test data 
ing L ing tests with a cyclic-loading proced-— 


been correlated with cone bearing, 
it ure. This cyclic-loading test procedure es- 


that a are ‘not r rev by conven entional load- Housel penetrometer, field C CBR. and 


rebound as well as ing procedures. axial compression tests. 


ON RADIOGRAPHY—Monday, June 16, 8 p.m. 


cv — a technical meeting of Cotati E-7 on Radiography the the following two two papers are _—_ presented. All those interest 


these papers are cordially invited to attend. 


Sensitometry of Exposed to Two Million Volt X-Rays. E. A. Burrill, High Voltage Engineering Corp., Buch- 


,June17 9: 30 a.m. Second 


Symposium on Measurement of Entrained Air in in Concrete 


At present there are two A.S.T.M. meth- The Measurement of Air Entrained in “Analysis of Methods 0 § Measuring 
ods for measuring the quantity of air crete. John Swanberg and Ww. trained Air in Concrete. Cordon 
Thomas, Minnesota Department of High- | and H. W. Brewer. United States Bu- 
devised, several other very ingenious "s ways. of Reclemation. 
have been developed and have been given This report includes a description of the —_—_gince the advent of entrained air 
‘% extensive practical use. It now seems a Kiein- Walker pressure apparatus used in — ¢rete, a number of methods have been de y 
ble to compare these methods for accuracy, both laboratory and field by the vised to determine the amount of air 
Ss simplicity of operation, and practicability for Department of Highways. _ = ae pcey trained in a concrete mixture. The general ha 
oe use in the field, to the end that an entirely _ The data include a comparison of results — methods now in use may be listed as: (a) _ 
suitable method or methods may finally be by the pressure method and the unit weight ai _ gravimetric (unit weight), (b) pressure (air 
standardized by the Society. It is hoped and also a comparison of results using meter), and (c) displacement. 
* that facts revealed by the present sympesiam three different gage pressures and various = Because © of the widespread use of aire 1 


Pre ( = method to be dependable, accurate, —_— tion of the various methods in use. The 
Procedure for eet te Air Content: _ and convenient. advantages, disadvantages, and limitations — 
of Fresh Concrete by the Rolling and the various methods are discussed. A 


Pressure Methods. Carl A. Port- Comparison of Methods of Measuring Air comparison of the methods is made by statis- 


land Cement Assn. Entrainment in Concrete. C. B. Schwei- tical analysis data. 
Describes apparatus and for _—zer, Corps of Engineers, David Pirtz, fo ‘Det 
determining the air content of fresh concrete Ai Alexander Klein, University of California. e ycnometer etho or Ve ermining. 


dAirin Concrete. J. cP 
based on two different principles, neither of rin Concrete. 
weighing “scales. _ A comparison of several methods of meas 


"methods — uring entrained air in concrete is presented, Lehigh Portland Cement Co. 
Rolling. Method volumetric based on tests at the University of California. | paper rev jews “briefly the develop- 
the po Three methods—gravimetric, Indiana, and ment of the pycnometer test for 
by rolling the concrete in an excess of water Pressure——are compared on the basis of air as the basis of Method C 173-42 T, and 
and is indicated directly by the volume of — accuracy, speed, convenience, economy, and the more strictly pe een Raggi de- 
liquid “required to restore the original liquid. suitability for field use. © Reproducibility by . scribed in the report of A.S.T.M. Committee 
each of these methods and by the A.S.T. M. C-9 on Concrete and Concrete Aggregates 
2. Pressure Method (proposed by W. H. (volumetric) method 1944. Most of the text is devoted to a a 


Klein and Stanton Walker) in which the operators. cussion of errors that are involved in 
volume of entrained air is indicated by the methods outlined, suggestions are 
change in volume of the concrete upon OM Air Contents of Concrete for that of error or 

pplication of a known pressure. the Pressure Method. H. W. Russell, 
The paper includes proposed tenta- Illinois Divisionof Highways. © 
tive for each method based on the ex- ape Cle ‘Method Determining the Amount 
tensive studies which were made to de- in air-content deter- = Air Entrained in Portland Cement 


minations of concrete based upon field weigh- 
the proper apparatus, calibration, ings samples of known Concrete. J. F. Barbee, Ohio 


testing technique for making the methods as  eussed briefly, and the desirability for de- : ment of Highways. ye 


‘practical and = velopment of a method of greater accuracy The Ohio method is an on adaptation 


simplicity is pointed out. Apparatus, ‘is commonly known as the hook gage or 
from a magnesium alloy to obtain Method, employing scales weighing 
Entrained Air . "greatly reduced weight, for use in determin- to 0.01 | lb. Ohio already had some one 
Miesenhelder, _~ air contents of concrete by the pressure | hundred Concrete Control Kits in use which 
method, and the _ procedure of testing are contained all the equipment necessary for t 
described in detail. Summaries of experi- air content determinstions except the hook 
ho ‘The subject of measuring the ountiia “7 mental data are presented which show that z gages. A careful operator, capable of mak- 
entrained air in concrete is discussed with — the test pressure adopted within the limits © ing simple mathematical computations ace 
aa reference to the so-called “Indiana — considered (5 to 30 psi.) is immaterial; that - curately, is required. In the hands of such it 
- Meth ” in which the air in the concrete variation in volume of the test samples, as an operator, the results with the Ohio method — 
sample is removed by washing with water. |§ may be occasioned by differences in the check sufficiently closely with those obtained © 
3 Advantages and weaknesses of the method, — - strike-off operation, do not influence the — ; by the pressure method to warrant its use as 
_—— has now been in use during t two con- “results materially; and that a high degree « of 
"struction seasons, are described. u waren: of test results is obtained. 
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The data and field experience indicate today, there is an apparent need for evalua- 
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led to the selection of the maximum 
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June 17 
Held Simultaneously with the Fourth Session weias 


of Committee D- 18 on Soils 
Engineering Purposes. E Kilcawley, 


Ratio as the Failure Criterion in Evaluat- 
ing Triaxial Shear Tests on Earth Mate- 


The Use of the Maximum Principal Stress - Clay Revealed by Shear Tests. G. O. 


rials, W. G. Holtz, United States Bu- 


—reauofReclamation, 
Recent research studies by the Bureau of 


r Reclamation on the shear characteristics of 


principal stress ratio as the failure criterion — 
t for evaluating triaxial shear tests. The © 
article shows the relationships which exist 
between axial strain and the principal 
stresses, volume change, and pore pressure 
during the application of load to shear speci- 
mens. The correlation of these factors, at 
failure, is the basis for the acceptance of the | 
failure criterion. The article also includes 
brief discussions on the equipment and pro- | 


‘This symposium is the second session of a 


by Subcommittee IV on Liquid Insulation © 
A.S.T.M. Committee D-9 on Electrical 
Insulating Materials. The first session was 
held on October 16, 1946. Other sessions | 
_ will follow on appropriate occasions in con-_ 
junction with future meetings of Committee _ 
D-9 and its subcommittees. 
These symposia are chiefly concerned with 
the intrinsic qualities of an oil for electrical 
insulation and a discussion of laboratory tests 
that will allow accurate appraisal of a new 
oil or an oil in service with reference to its 
continued serviceability. 
Py It is generally recognized that certain 
standardized tests — are very useful in ap- 
praising an oil but in many cases the accurate 


_ series of symposia on insulating oil sponsored © = 


correlation of test data to actual performance >. 
is yet to be established. 


The first objective of the present session — 
of the symposia is to analyze the merits of ' 
inhibitors in insulating oil to improve per- 
formance _ principally in transformers and 
cables. — % There is generally a great incentive 
to accept the use of inhibitors to extend the 
useful life of an oil but there are known limi- 
tations of substantial moment at the present 
time. All producers and consumers will be 
greatly interested in this subject. __ 
The other subject for treatment in this 
symposium is the power factor test on oil and 
its significance in appraising serviceability F 
in transformers ‘and cables. In these discus- 
sions it is the intention to show the meaning js 
of oil power factor data and accelerated aging 
tests in judging quality and serviceability of 
both new oil or oil in service. One paper will 
treat the significance of oil power factor test- 

ing from the approach of the scientist in a 

research laboratory, and one paper will deal 

With the more practical application of the — 

tests and the relation to other observations 

pertaining to the actual deterior: of oils a 


inservice. 
A. A. Snyder, 
Advantages of an Inhibited Transformer Oil. 
Reamer and R. G. Larsen, Shel! De- 


The factors which lead to the deter ioration — a 


of transformer oils in service are discussed. 


Technical Papers and Report on Soils 


correlation between the 


of varying the rate ofloading. 


rg impairment of other essential properties. 


= pertaining to the us 
electrical apparatus. 


“Third Session 


Presentation of Report of D-18 


cedures used by. the Bureau of Reclamati ion, Tests for Thermal Diffusivity of pee 
_and the effect of pore pressure, as related to Materials. William L. Shannon and Win- 
analysis of triaxial shear test data. throp A. Wells, Harvard University. 


This p yaper presents s the procedures, analy- 
Kerkhof and W. S. Housel, Michiga 


ses, and results of tests to determine, using a 
oo a simplified test procedure, the thermal dif- 

For the past ten years the Michigan State 


fusivity of several granular materials of types 
frequently used for base course construction 

Highway Dept. has been conducting shear 

tests as a part of soil investigations for 


of highways and airports. Determinations 
_ bridges and major excavations. The use of y 


were made with the materials in the frozen 
and unfrozen condition at several different 
shear test data has become routine proced- 
ure in the design of structures and depressed © 


unit weights and water contents. From the 
test data obtained, the volumetric heat ca- 
_ roadways. These studies have prov ided a 
“ring shear’’ and the 


pacity and the thermal conductivity for each 
unconfined compression tests revealing 


Uplift Soil Pressure on Bridge Foundations 


4 


thermal diffusivity determination were com- | 
puted. The method, where used to deter- 
mine the thermal conductivity, is relatively — 
simple and inexpensive in comparison with 
the more precise methods generally used, yet 
results of tests on one material using the 
simplified method anda preciae method com- 


Performance of the structures themselves f 
_ as compared to design assumptions have been 
2rved and several examples can now be 
presented. Pressure cells were installed to 
check design figures. 


measure actual soil pressures in in footings to % 


y, June 1 p. 


d Simult neously wi with the Third Session F. 


Id Simu 
Oil 


mposium on 
Symposium 
for m measuring the 
stability of such oils are considered together 
with criteria of evaluation. One procedure ‘ 
developed by the authors is described in de- 


fouls Session 


— 


1 Insulating 


considered in determining load- 
ings and ratings. For mineral oils which are 
essentially nonpolar, power factor is directly | 
related to the ionic content of the oil. Ac- 
cordingly, it may be used as an over-all indi- | 
eation of deterioration and serviceability. 
ue The power factor of a mineral oil may be used 
to determine the polar or nonhydrocarbon 
 gonstituents, the stability under various 
“thins oxidation conditions, the effect of contact 
materials, the stability under ionization con-_ 
ditions, and the presence of deleterious oxida- 
tion products. The methods of making 
power-factor stability tests, the test equip- 
used, the significance and analysis of 
results new test methods that may be 


tail. 
1 oil life hes been attained by t the 
addition of an appropriate inhibitor to a> 
suitably refined stock. Numerous data from 
laboratory and full-scale tests are presented 
which demonstrate that greatly improved 
stability can thus be achieved without the 


Oxidation Inhibitors in Electrical Insulating & 
Oils. Leo J. Berberich, Westinghouse 
earch Laboratories. 


‘The petroleum industry has made 


stantial progress in the last ten years in the — 
development of inhibited insulating oils. 
These oils show significantly better oxidation 
stability in laboratory tests than the con- 
ventional oils now in use. Inhibitors, how- 
_ ever, have not yet come into extensive use in 
insulating oils, despite the fact that they are 
- widely used in other petroleum products. 
Some of the problems which the electrical — De 

nor express it as a definite numerical quan- 


industry faces in attempting the general use 
tity. The problem of determining the fur- P: 


of inhibited oils are reviewed. Specifically, 
the following subjects are discussed: (a) the 
complex nature of petroleum hydrocarbons, 
® the influence of refining on the properties ther serviceability of an oil in service can 
_of insulating oils, (c) the mechanism of oxida- © 4 therefore be approached only indirectly by 
and oxidation inhibition, (d) laboratory measuring some of the readily determined 
test results on a group of representative in- properties of the oil, like power factor for a -¥ 
hibited oils, and (e) practical considerations example, with the assumption that there isa _ 
f inhibited oils in definite relation between the measured prop- 

; erties and the oil serviceability. So far, no — 
~ such relation has been established and the | 
interpretation of the test results is ‘still left 

to ‘judgment, based on experience’’ of the 
maintenance engineer. This leaves — the 4 
maintenance engineer in a profound quan- 
dary when it comes to such questions—is it 
or is it not safe to operate a certain trans-— 
oS former with the oxidized oil, or shall I retain : 
+ this used oil in service or shall I discard it? 
It also demonstrates the very urgent need for fe 
some general agreement an standardization ~ 
of criteria with well-defined limits for the oil 
~ oxidation products and electrical properties 3 
to be tolerated as proofs of serviceability, in 
addition to the standardized test ita 


4 chemically or electrically. When subjected 
- to service conditions they change their chem- 
ical characteristics and electrical properties. 
They age and deteriorate. . Since there is no 
unit of deterioration, we cannot measure it 


- Power Factor of Flectrical Insulating Oils— 
Significance of and Methods of 
= J. C. Balsbaugh, Massachusetts 


Institute of Technology. 


E ‘lectrical insulating oils are widely used in 
the electrical industry in condensers, cables, — 
transformers, and other oil- insulated or oil- 
impregnated apparatus. The power factor _ 
of an oil has been used for a long time as an 
indication of quality and serviceability. In | 
the case of cables and condensers the magni-— 
tude of the power factor is important in de- 
Dit heating, and d accordingly must be 
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Tuesday, June 


=" chnical Papers on on Cement, Lime a and Concrete 

Effect of Blends of and Port- Surface. Areas High Calcium | The Effect of Unit 
land Cement on Properties of Concrete. and Hydrates. Howard R. Staley and 
= A. G. Timms, W. E. Grieb, George Sidney H. Greenfeld, 

Wemer, Public Roads “Administration. stitute of Technology, 


Spm. 
| 


Fifth 


17 


Lehigh Portland Cement Co, 
er 4 


The paper summarizes tains results of tests 

_of concrete made with seven natural cements 
a slag cement blended with each of three 

_ different nonair-entraining portland cements. 

_ Comparable tests of concrete with two air- 

= a entraining portland cements were also made. 
_ Some of the natural cements contained air-_ 
4 entraining material in sufficient amounts to 
produce a air- -entraining ¢ oncrete when on ble nded 

with nonair- -entraining portland cements. 

Others entrained very little air. 

The tests indicate that, of 
cement combination, the compressive and 
flexural strength of concrete at all ages of 


. ance to freezing and thawing is directly pro- 


ional to the air “content concrete. 


wed 


of the Effects of Cadmium, Zinc, and 
Tin Plating on Springs. John 
Ford Motor Co. cB 


The correct mrethod of cleaning tempered 
springs prior to plating will be discussed 
Graphs outlining the effects of hy — 


will be elaborated upon. ‘The ability. of 
> ‘the various finishes to resist corrosion from 


galt spray will be compared. The salt-spray — 


Bey include data on the diminishing effects 
of these finishes to withstand corrosion to 
salt spray after these finishes have been sub 
jec to betw een 400 


Measurement of Metal Polish 
Frank E. Clarke and Robert C. Adams, 
US. Naval Engineering Experiment Sta- 


ds ds for 


metal poli for polishing 
efficiency and abrasiveness are described and 
illustrated. Representative data from tests 
_ of 14 polishes of various types and qualities — 
are given in statistical tables. This is the 
first report of the successful application of 
performance testing in in a new field, 


Report of Committee B-8 

posited Metallic C c Coatin 

Chairman. 


is a paucity of fundamental information re- 
garding the physical character of quicklimes | 
and lime hydrates. The preliminary work 


A test sample of concrete ~~ taken from. a 


freshly mixed batch rarely contains precisely 


Teller theory, 
burned” 


= 7 chloride and the effects on hydration of ex 


reported is a step toward a more complete | the same proportions of ingredients as the 
batch itself. On the assumption that the 


understanding of these materials. Low-— diffe h 
temperature nitrogen-adsorption data, inter- = {erence in propor ions between those in the 
batch and the sample is confined to the dif 


preted with the aid of the Brunauer-Emmett- a 4 
were used to evaluate various ference in the ratio of mortar to coarse aggre- 
methods of slaking “hard-burned” and ‘ gate, the recovery of the latter from the sam- 
ple enables one to determine the ‘sampling 
_ error,’ ” which is arbitrarily defined as the 
excess ; or deficiency of coarse aggregate in 
the test sample. 7 The paper shows how the 
sampling error may be evaluated, as well as 
the resulting errors in unit weight and air 


“soft- 
quicklimes. * Investigated were the 
effect of calcination in the presence of sodium 


cess water and solubilizing and desolubilizing — 


Methods for th e Determination of Soft 


- test is inversely proportional and the resist- The 


cussion of these p 


- plated finishes with a nickel or nickel- -copper 


Pieces in Aggregate. D. O. Dicteccll 


Public | Roads Administration. 


Chomicel Reactions of Aggregates in 


in Concrete. W.C. Hanna, California 


u 


sion on on Exposure Test oa 


The papers which constitute this sym- 
posium have been written for the primary 
oo of educating new inspectors and 
supplying the reader of inspection reports 
- with a background that will enable him to 
understand the reports better. Beside re- 
porting present practices, the authors have 
also offered eed thoughts on how they may ~~ 
_ be improv ed. it is hoped that further thea 
ful suggestions w will be forthcoming in in the sal ; 
papers. 
A. Wesley, The — 


an A system for rating the yeauite of ‘outdoor 
atmospheric exposure tests of chromium- 


undercoat should be based solely on ‘the | 
appearance of the test panels. / Appearance — 
is difficult to define and there is a great need» 
of objective standards to lessen depend — 
upon the experience and cooperation of in- ; > 
spectors. As a step toward this goal a set of 
are aphical reference standards was designed. “ 
A system of numerical ratings: to ‘go with 
is recommended which is to that 
employed in the recent cooperative exposure 
tests of the National Bureau of Standards, 
American Electroplaters’ Society, and the 
S.T.M. The zero of the new scale is set at 
a quality level because the behavior 
coatings during the later stages of corrosion — 


is con idered of little practical interest. usually be ns at tl the lower edge. 
‘ta considered of little practical interest. usually begins at the lower edge. 
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outlined to indicate that accurate unit 
weights and air contents can be derived from 


small test samples when the sampling errors 


are determined. Some changes and possible 
improvements in testing procedure are sug: 


gested on the basis of this study. 


ag 
ta 


Bett 


Inspec 


 thedie Coatings. H. 
Memorial Institute. 


‘The function of cathodic, e 
metallic coatings used for protective 


Pray, Battelle 


thev deteriorate on weathering i is described. 
Rating systems are summarized, with partic- _ 
ular emphasis on the methods used for the 
exposure tests of electrodeposited lead coat- 
ings on steel conducted by Subcommittee II 
on Performance Tests, of A.S.T.M. Com- 
mittee B- -8 on_ Electrodeposited Metallic 
Coatings. The information given is intended 
to be helpful to the evaluator who needs to 


-ctrodeposited 


tion of Exposure Panels. 
Nondecorative | Electrodeposited _ Ca- 


form an independent judgment of the = || 


of a coating from a study of sah inspec- 


Crowley & Associates, Inc. 


content. Data from 30 batches of pavement- 
type concrete are analyzed by the methods 


Weight and Air Determinations in Con. 
erete. J. C. Pearson and B. Helms, 


he corrosion of zine or cadmium- plated 


stages, an initial stage during which minute 
rust spots may be found which may be sig- 


Se exposure specimens proceeds in two 


nificant in corrosion-fatigue resistance, and 
a final stage during which increasingly large | 
Breas are denuded of plate and exhibit rust- 


ing. Therusting during the former stage may 
be evaluated simply by counting the spots. 


a shield of clear plastic ruled so as to facili- 


tate counting the percentage of rusted area. 


during the latter t-vy placing over the panel 


~The whole panel should be evaluated, 


cluding the edges, because the 


tm 
Com 
— 
on 
a 
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a 
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Report of Commi 
Committee C-1 on Cement. H. 


Preseritation 


“Wednesday y,J 


Held with ¢ the Eighth ard Ninth Sessions 


onry. “Theodore I. | 


30 p.m. 


une 18 


> 


ittees ‘on Cement, Concrete, uil 
Materials 
= 
‘Committee ‘ 12 on Mortars for Unit Mas- 
. Coe, Chairman. | 


Committee C- 16 on Insulating 


terials. 


Sulli- 


Committee C- 9 on Concrete and Concrete 
Aggregates. K. Woods, Chairman. 
—" 


rials. Emmons, Chairman. 


Ray Chairman. 


Oliver Bowles, Chairman. 

Building 


L. J. Markwardt, 


Committee D-4 on Road and Paving Mate- 


Wednesday, June 18 1 


‘Symposium | 


“Industrial 

Committee D-3 on Gaseous Fuels. A.W. 

Committee D- 2 on Petroleum Products and 


Lubricants. C. 


Products and Lubricants. 


Chairman. 


Committee D-1 


= The TEL in a sms amount i is 


decomposed in a volumetric flask with hydro- | 
chloric acid, the operation being conducted in 
a manner that no quantitative transfer 
of sample extracts is necessary. The only 
transfer of sample extract from the original 
reaction flask is that involved in the actual — 
preparation of the polarogram and for this 
| pu pose a precise measurement of. the solu- 
tion is not necessary. This polarographic = 
determination of tetraethyl lead in gasoline 
involves a minimum of manipulation, no 
complex chemical operations, _filtrations, 
- washing of precipitate, etc. Because of the 
operations, results are easily repeatable. 
The method is commendable also for its” 
— —a single sample can be analyzed with- 
in one hour and 35 determinations have been _ - 
made per day. Conve nient means for ‘ 
convenie 


Synthetic is 


size d from hydrocarbon gases or other sources | 
.? als discussed in this symposium are true 


7 ae with additives to produce the bal- 


cal ¢ nufacturin 
“Boyd, emical concerns manufacturing 


physical and test 1 met thods p eculiar 


“Ucon" 


Simultaneously with the Ninth 


ricants, Reports and Tec 


— ic on Lubricants 


t is not intended to portray that synthetic 
lubricants are fluids or semi-solids, synthe- 


of hy drogen and carbon, but that the mate- 


chemical compounds | which have been | 


Speakers from each of the three leading | 
materials 
suitable for use as lubricants will discuss 


of in spec ialized 


quirements, particularly, of military aireraft — 
influenced the use and development of sy n= 


— draulic Fluids. J. M. Russ, Carbide and © 


The “U synthetic lubricants and 


_draulic fluids are finding many varied applica- 
tions in industry. The lubricants are av ail- 


able in various viscosity grades in both water- 
_ soluble and water- insoluble types which are 


useful where low solvent and swelling effect — 
on various types of rubber, high viscosity a4 


index, low pour points and resistance to 


sludge and varnish formation are desired. 
Hydraulic fluids for automotive, aircraft, and 
industrial applications are formulated with 
the lubries its able diluents, 


Wednesday, 18 


This round t: able discussion is a pr preliminary — 
Step in the direction of a formal Symposium y 
Rext year. The main purpose is to uncover 

undesirable features in existing speed speci-_ 
fications and to find the best proc ed : 


3 


Round Table 


Held Simultaneously with the Seventh wa Eighth 


Discussion on Speed of 
correcting them. 7 It is desir able to have | 
discussion of as many viewpoints as time | 
will permit. Off th record” discussion 
will be welcome d. 


- Moore will open the discussion 


BULL 


LETIN 


Building Materials, 


Committee 
proofing and Roofing Materia 


Synthetic and Hy- 


inhibi- 


Session 


D-8 on 


man. 


E- 5 on Fire of Materials 
and Construction. S. H. Ingberg, Chair 


Chairman. 


echnical Papers 


Synthetic Lubricants from Diester ; 
and F. J. Glavis, Rohm and Haas 


composition and properties of lubri- 


cants made from diesters are discussed. 


Comparison is given with petroleum bubri- 
showing a 
7 number of points of superiority of the syn- 
theties. In certain applications, the useful- 
ness of the diesters over a wider temperature 


el range is sufficient to outweigh their greater 


Presentations will disclose the lienitedions 
_ petroleum and how the performance re- cussed. 
= 


cost over petroleum lubricants. Some of the : 
uses to which the diesters have been applied os 
are outlined briefly. The possibility of pre-_ 
paring higher viscosity lubricants through | 
the use of (a) higher molecular weight esters 

or (b) poly mer t thie is dis- 


Synthetic Lubricants for Military Aircraft. 


Singleterry, Bureau of Aeronautics. 


of the basic considerations for the 


selection of aircraft lubricants are presented 


the limitations of petroleum products for 
q aircraft operation over wide temperature 
brief history of the utilization of 
thetic lubricants in Naval aircraft is given. 
The problem of testing synthetic t+ 
is complic ated because little basic informa- 
tion is available on their over-all performance da 
some sv nthetic greases is 
Some conclusions are drawn as to future 
‘trends in synthetic lubricant development 
based on aireraft requirements and present — 
experience with synthetic lubricants. 


Testing 


with a a general interest statement of the prob-— 
lem and his views concerning its solution. _ 
f A number of other individuals will present fe 
the various tecl ‘hnic al commit- 


| Road a and F Paving 
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he Committee C-7 on Lime. W. C. Voss, 
In 

— 
— 
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— 
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The purpose of the Edgar 

_ ture is to have described at the annual meet- — 
ings of the Society, by leaders in their re- 
spective fields, outstanding dev elopments in 
the promotion of knowledge of engineering — 
materials. _Established as a means of em- 
_ phasizing the importance of the function of 
the Society of promoting knowledge of ma- 


June 18 


are. 


President’ 


Our Stake in Materials Progress: 


eal 


Mice. 


Gu 


pe 
» The. Philadelphia District Council is 

inner as a teature of the Fiftieth Annual 

Meeting. At this dinner, the retiring 
President, Arthur W. Carpenter, Manager 
7 of Testing Labs., The B. F. Goodrich 
will give his Presidential | Address in which 
plans to discuss the progress made by 
S.T.M. as marked by its Fiftieth Meeting 
oa to stress the future outlook, indicating 


Ww. Voss, M 


[See News Article or on Lecture, p. 8) 


and 
fi An outstanding guest speaker will join the 


Lecture 


the memory of Edgar Marburg, first Secre-_ 
tary of the Society, who placed its work on a> 

4 firm foundation and through his dev gern 7 


Ms 


iz 


=z 


tute of 7 Technology. 


Insti 


| Dinner, 


Addi 


aker, Awards * 
‘ the A.S.T.M. but i in — industry concerned 
with materials. He has been dev oting much 
time to the planning of his address since its — 
prominence in the Fiftieth Annual Meeting 
will make it of particular significance. An 
interesting writer and speaker, Mr. Car- ; 
penter will incorporate his ideas based upon _ 
‘ — years of close contact with research 
standardization problems. __ 


‘| 


Pr 


- — relations of research not only 


Technic Plastic Metals. 


influence 


pression on the Stress of 
D. J. McAdam, Jr., G. W. Geil, 
W.-H. Jenkins, National 8 Bureau of Stand- 
— 
| to an understanding of the 
conditions for fracture of metals is the preva- 
“4 lent misinformation about the influence of | 
plastic deformation on the fracture stress. — 
_A prevalent view is that any effect of plastic _ 
deformation on the fracture stress is merely 
anisotropic, and is due to reorientation 
change of shape of submicroscopic internal 
cracks. In this paper it is shown that the | 
effect of plastic deformation is a work- 
hardening effec t, similar to the effect on the — 
flow stress. The evidence is based on tension 
tests, at room temperature and at — 188 C. 
of specimens from cold-extended stee! plate 
and from previously compressed steel bars. 


An Experimental Study of the Propaga- 
tion of Plastic Deformation Under Condi- | 
tions of Longitudinal Impact. P. 

_Duwez and D. S. Clark, California insti- 

tuteofTechnology, 


a ‘The theory of plastic strain propagation is 
3 = with reference to longitudinal im- 
cial impact testing equipment is 

by which data have been secured 

_ for the verification of the theory. Tests in 


m. 


- tension on long wires and on specimens with 
a gage length of 8 in. are reported. The 
results of some tests made in Mra gyro are 
presented. The effect of release of loading 
and reflection of plastic strain waves on 
plastic strain distribution are considered. 
The concept of critical velocity is discussed. 
he anomalous behavior of material for 
which there is a yield © point is presented. 
The results indicate very satisfactory agree- 
ment between theory and experiment. 


The Velocity Aspect of Impact 
Testing. William H. Hoppmann, Il, New 
 Thep paper reviews briefly the work done by 
various investigators of the velocity aspect 
of tension impact testing and, in particular, — 
the Guillotine Impact Testing 
Machine provided by the Navy at the Ma- 
terial Laboratory in the New York Naval > 
Shipyard, for the study of the effect of mod- 
erately high velocities on the impact resis- 
_ tance of materials and minor structural ele- 
An exposition is also given of the method 
Theodore von K&rman for dealing with the 
prop: agation of plastic deformations in solids, 
— with his concept of ‘‘critical veloc- 
s Utilizing the v von Karm4n method, the criti- 


_ eal velocity for a hard-drawn copper has been _ 


calculated. analysis is given along with 
ASTM 
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experimental. verification by test from 


ime Guillotine Impact Machine 


Plastic Flow of a Magne 


4 Biaxial Stresses. 
& 


D. M. 
E. G. Thomsen, and J. E. Dorn, University 


asnesiom 


to axial loads and internal pressures. In one — 
series of investigations ratios of the 
longitudinal and circumferential stresses 
maintained constant. Flow stress 
and effective strain (¢) curves for differ- 
ent ratios of the principal stresses deviated 
about 10 per cent from each other. These 
deviations suggest that the idealizing 
sumptions of a theory of plastic flow of — 
work-hardenable metais are not accurately — 
- fulfilled by the magnesium extrusion which 
was studied. | 
The generalized theory of plastic flow, 
applicable when the ratios of principal stress 
vary during the deformation, was tested 
by holding the longitudinal stress constant 
and inc reasing the circumferential stress 
The plastic strains which were predicted 
from the theory agreed fairly well with the 
experimentally obtained values. The major 
source of deviation between the theoretical 
and the observed strains are ascribed to the 
idealization of isotropy in the theory. 
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Rupture Test. HH Bleakney, National 
Research Council of Canada. 


Ever since: -Rosenhain proposed amor-— 


phous cement hypothesis, metallurgists have _ 


the reason for the brittle, intercrys-_ 
talline failure of normally ductile metals 


netic and electrical properties occur before _ state of stress, 
_ failure in samples loaded above the endurance i 


may cause the transition — 
temperature to occur over a range from 


the note h, 


limit. No continuing changes are detect- us normal atmospheric temperatures to that of 


% able if the load is below the endurance limit. 
san be used to estimate remaining endurance _ 
life or evaluate fatigue damage alone. — 


when slowly elongated at elevated ianeares _ Practical applications are limited to deter- 


tures. 


feasib extrapolating creep rate 


aay solution to this problem has become of — 
~ some practical urgency, in view of the nec es- 


-sarily high stresses and relatively short ex- 

pected life of gas turbine blades. 
"The literature dealing with the type of 
failure under discussion contains much evi- | 


dence that oxidation is a major influence, and 


satisfactory evidence to the contrary. 
In this paper, the evidence is presented, an 
hypothesis is suggested to describe the effect 
of oxidation, and a method of im aad 
The Progress of Failure in M Metals as = 
by Changes in Magnetic and Electrical 


i: fatigue failure in rotating beam tests. The | 

results obtained for ‘Various metals demor 


Jone June 19° 


This Symposium will attempt to c cover the 
work that has been done with regard to the — 
physical and chemical methods of test, both — 
on synthetic and natural rubbers, making 
available to industry the accomplishments of 
Government and industry during the period 
of the wer, when secrecy had to be main- 
tained. Papers will be presented stressing 
the importance of standardization in the rub- 


_ ber industry, the work of the Rubber Reserve, © 


and the work of private industry in coopera- 
tion with 
information should enable A.S.T.M. and 

industry to aid very materially in the attempt 

to methods of = 


| The Sign in the Rubber 


tees al llaborated 
_ A. W. Carpenter, The B. F. Goodrich Co. ees also collabora 
oa Progress in standardization of methods of — 


7 test and specifications in the rubber industry — 
_ prior to World War II 


A.S.T.M. Committee D-11 from the time_ 
of its formation and to related activities of. 


other groups working in this field. With the 7 


advent of government control during the 
=r and the necessity for immediate develop- 
- ment of the synthetic rubber industry, stand- 
 ardization assumed prime importance and 
Was of necessity re-oriented under govern- 
tient direction with full cooperation of all 


_ interests concerned. The Sy mposium which © 


this paper introduces summarizes publicly 


s for the first time many of the great advances _ 
accomplished under the government program 


_ on methods of test used in ‘the rubber in- 
dustry. The position of A.S 3.T.M. in post- 
_ War ar standardization program 


phenomenon has sharply limited 


Government laboratories. This 


is briefly reviewed _ 
with perticuler reference to the contributions 
4) ernment coordination was followed for the 

_ development of new rubbers and the details _ 


also outlined. 


mining whether a metal part will fail in 


A Study of the Transition from ‘Shear to 
Cleavage Fracture in Mild Steel. H. 


Davis, E. R. Parker, and Alexander pared with ordinary bessem er and ‘open 


Fa berg, University of California. Lie 
Over ranges of temperature within eitiighs 

there occurred the transition from ductile, 

shear- -type failures to brittle cleavage type 
d failures, three types of specimens were tested: . 

unnotched cylindrical tension bars, 3-in. 
_ wide flat bars with saw-cut notches in each — 
edge, and 12-in. wide plates with a central | 
notch at the midsection. The mechanism _ 

of fracture is discussed in relation to the 

variation in shear and cleavage strength with — 

temperature and to the state of stress as_ 

induced by notching or deformation. Pre- 


a straining at a higher temperature was found 


to have an important influence on the cleav- _ 
age strength which in turn affected the duc- 
tility. at low temperatures, even though 
cleavage fractures may ensue. The severity 
= 


There is u0 prospect that this test method te 


Carlton 


Embrittlement Characteristics of Steel. 


made with various deoxidation 


+ fatigue under service loads in an unreason- _ 


tices were rolled into pipe and tested. 


_ Charpy impact tests at subzero temperatures, 
5 a work brittleness tests at ordinary tem 


ra- 
tures, and other tests were conducted. — ata 
on deoxidised acid bessemer steel are com-_ 


A New Type of — Flaw Detect 
Hastings, Watertown Arsenal. 


Nondestructive test methods now availa- oq 
ble for detecting flaws in ferromagnetic ma- 
terials are discussed. Reference is made 
particularly to the problem of detecting 
cracks in inaccessible surfaces such as the 
bore of tubes and hollow cylinders. The + 
need for a new method for production inspec- 
tion of such shapes is indicated. (Utilisation 
of an old physical principle is suggested, by — i 


_ which the advantages of several existing test 


methods can be realized. Preliminary study, 
development tests, and an evaluation of 
_ sults thus far obtained using the new method 
detection are described. 


a.m. 

Simultan ously the Sess 


Symposium on Rubber See. 
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Functions of Rubber Reserve, Past, Present 7 


Projected. \X/. R. Hucks, of 
Rubber Reserve. 4 


This paper deals with the back- 
ground of the giant Government synthetic 


rubber producing agency, first known as .. 


Rubber Reserve Co. and later as Office of © 
Rubber Reserve, Reconstruction Finance 
_ After development of the historical section, 
the paper details the tremendous coordina- | 


Grading of Wild ‘and Plontetion 
Rubbers. Norman Bekkedahi, National 
Bureau of Standards. 
_ A method for the testing and evaluation of 
wild rubber is suggested for the purpose of © 
stimulating discussion on the subject with the 
. _ hope that it will later lead to the formulation 
of an acceptable method. This method in 
_its present form is not suitable for application _ : 
to the grading of plantation rubber, but it is — 


tion of all segments of the rubber industry om — that certain of the tests and speci- 


and this Government Agency to coo 

standardized products and standard testing 

_ The policies set up 

with the A.S.T.M. com- 


mittee D-11 on Rubber and Rubber-Like what 


Materials to obtain whet is regarded to be the — 
best current program of rubber specifications 

The same procedure of industry and Gov- 


of this program are set forth. The magni-— 

- tude of operations is covered in the latter 
part of this paper and this covers production — 
figures for all. types of synthetic rubber, as 
well as some idea of the voluminous testing 
programs that accompanied production. a 

The detail of the laboratory safety program a 

that i is s carried out in Rubber Reserve is also 
section of the paper, the pro- 
jection of future programs is detailed as — 
as recommendations for the coordination of — 


ON 


through these commit- + 


Analysis of Synthetic Rubber. 


fications be included in a general method 
— all types of natural rubber can be 


Methods of ‘ 
PR. Tyler, The B. F. Goodrich Co., and 


‘The purpose of this p paper is to trace the — 
development of chemical methods of testing __ 
synthetic rubber during recent years and to es 
discuss the present status of the methods. 


Particular emphasis is placed on control and 

specification methods for testing GR-S. = 
There is some discussion of testing of other — 
sy nthetics and there is a section on the identi- — 


— 
| ig 
— 
— 
| 
i 
= 
. 
— 
— 
m, = 
t 
— 
oy | 
ns 
~<a ither than solely by the results of the pres- i — 
avatem of sunerficial examination. 
| 
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and Standardization of 


for Evaluating Processibility. Rolla H. 
Taylor, National Bureau of Standards, 


OM. Mooney, U. Rubber Company 
neral Laboratories, and J. H. Field- 


- dingy Goodyear Tir Tire and Rubber Co. ea 
Prior to the sy synthetic rubber program 


numerous tests h: id been developed for evalu-. 
ating some characteristic of processibility but. 
none had been sufficiently standardized to 
permit its use as a control in the manufacture — 
of GR-S. In order to accomplish this the 
- Mooney viscometer was ¢ hosen. Some rede- 
sign and a definite procedure for each step in — 
- the operation of the instrument were neces- 
sary. 
ised recovery device, and a hydraulic 
a ylinder for closing have been successfully 
adapted to the viscometer. 
Processibility indices in terms of banding 
time, mill break-down, Mooney viscosities, 
4 a age, and rugosity are discussed. The 


a factory method of evaluation are given. _ 
Methods of Stress- Strain Testing. 
Government Evaluation Labora- 
tory, and F. L. Roth, National Bureau of 
The modifica ations of A.S.T.M. 
D 15-41 and D 412-41 for stress 


Methods 
in test- 


ress. 
gation of stress-stré 1in testing procedures have 


addition, a satisfactory recorder, 


in 


ing, which have been incorporated in the eur- 
rent Specifications for Government Syn- 
thetic Rubbers, are enumerated and dis- 
al. - These modifications were made by a 
committee comprising representatives of the 
rubber industry, Government laboratories, 


Office of Rubber Reserve. yhanges 


made in the procedures for mixing, curing, 
preparation of test specimens, and measuring 
_ The improvements in and standardi- 
- Tesulted in the elimination of more than 60 
per cent of the variability in testing existing 
among 16 laboratories in 1944. A new — 
method and machine for stress-strain testing, 
based on measurements of elongation at con- 
stant stress are briefly described. This 
-method has decided advantages over present 
methods for control testing and research 
, Standardization of Testing and Inspection 


in Government Synthetic Rubber Plants. 


"Standards, and R. W. Hackett, Office of 


The present “uniformity of synthetic 1 ai 


production was ade possible in large 
part through the standardization and im- 


provement of testing and inspection tech-— 


; ds el 


4 


? 


| 


Presentation 
Committee B-1 on Wires for Electrical a! Cone 


é 
Commitee B-2 on Non-Ferrous Metals and 


Committee B-3 on Corrosion Non-Fer- 
rous Metals and Alloys. H. Rawdo 
‘Chairman. 


y, June 19 8 p.m 
“He with the Session 


Non- 


of t Report of £ Committees on I 


sistance, and Related 
= ‘Chairman. 


Committee. B-5 or 5 on Al- 
toys, Castand Wrought. G.H 1. Harnden, 


on Die-Cast Metals on. Al- 


pea B-7 on Light Metals and Hin 


Chairman, 
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vehavior on a laboratory tubing machine an Ludwig Meuser, United States Rubber Co., 

Robert D. Stiehler, National Bureau of 


in planning the most efficient methods of — | 


Governme ‘nt program to st 
procedures are reviewed 
the past four years, the Gov. ernment 
synthetic rubber plants have developed 
precision and accuracy of testing hitherto 
unknown in the rubber industry. In 
the point has been reached where the prec | 
sion of testing is about as good as present 
methods will permit. As a consequence, 
further significant improvements in uniform. 
ity of production must await the introduction 
of improved test methods. 


‘The Use of Statistical Methods in Rubber 


Dept., Bureau of Ships. 


use of ms al statistical 


ods are briefly discussed in their application 
—6tto many phases of rubber evaluation, such 
as in the control of quality of manufactured 
products, the writing of specifications con- 
taining sampling inspection plans, the use 
of ins pection test data, the improvement of 
materials, the development of test methods, — 
the statistical design of experiments, and the 
study of material serviceability. Illustra-_ 


work in which these methods have 
made a contribution. Statistical methods 
serve as an aid in clarifying problems, and > 


rubber 


of 


errous Metals 
The Determination of Elongation of Sa 
Light Alloy Test Bars. 
B-9 on Metal and ‘Metal 


tions are cited of problems connected with 
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_ 
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| | 4 
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visory Committee on Corrosion. 
| a. 5-4 on Llectrical Heating, Re- 3 May 1947 | 


June 1 


Fi ifteenth 
Held Simultaneously with the. Fourteenth 


Identifi 


ction. C. E. Imhoff, 
are 


cation of Water- Deposits 


and isomorp y+hous substitution are discussed, 


= 


— 
7 


= 


“An Evelustion of Test Methods for on. on 
i oxygen test methods for the purpose -- 
selecting a preferred method to be endorsed 
by the Heat Exchange Institute are pre- 
1 sented. The program was sponsored by the 
Institute and was carried on in cllaboraton 
the members of =the Oxygen Test 
Four well-known and generally accepted 
dissolved oxygen test methods are briefly dis- 
eussed. ata showing their accuracy 
applied to well-deaerated and partially 
cuted waters in the presence of negli- 
gible amounts of interfering compounds are 
compared. Limitations of the tests in the 
presence of significant quantities of com- 
monly occurring interfering both 


- methods when used with low interference — 
bearing water are shown in both tabular and 7 
4 


graphic form. om comparison of accuracies 
and precisions obtainable with one of the 
interference correcting methods for both 
potentiometric and starch titration is shown 


F 


Committee E- 9 on E. 


Endurance  arecteristics of Some Copper 
Alloys. H. L. Burghoff and 


Blank, Chase Brass and Copper Co... 


This paper dese ribes the endurance. char- 


acteristics of copper and several copper al- — 

Toys, available commercially in the form of 
rod, as determined in rotating beam endur- 

tests. Tests were performed on 
_ types of specimens, as carefully polished and 
as notched. The effect of the notching as 
influenced by notch radius and degree of 

working of the metal in the note hing opera- 
tion are discussed. Test results are given for 
more than one temper for several of the ma- 

terials. The importance of microstructure 
determining the endurance strength of 
naval brass and manganese bronze is shown, 

and data are presented to show how endur- 
ance strength of hard drawn silicon bronze 


es with degree of final drawing. 


* Nickel- Zine and Phosphor Bronze Strip. 
in Bending Under of Un- 
symmetrical Loading. G. R. Gohn and 
C. Ellis, Bell Laboratories, 


bid A method of test developed by the authors 
_ for determining the fatigue characteristics 
oof thin strip metal in bending under condi- — 
tions of unsymmetrical loading is described. 


&N curves ‘showing the fatigue characteris- 
3 


ties of two of the non-ferrous strip materials — 
widely used in the m: wiufacture of flat 
springs, namely, extra hard temper Alloy. 
No. 4 copper-nickel-zine and spring temper 

grade C phosphor bronze strip are shown for 
- Various conditions - unsy mmetrical loading 


Data euiiiaa the precision of the four test. 


Friday, June 20 


Held Simultaneously with the Sessio 


3 with some recommendations. Past and 
The’ spectroscope is a useful tool jn the | sae methods of classification of the nat- 3 
examin: ution of water-formed and cofrosion occurring silicates are given, with adis 


de sposits. It can be used as a se gy cussion of the nomence aren based on them. 
tive instrument in, regard to a mejority of the 


determinations, as well as a qualitative in- 


strument in the detection of traces Se * Use of the Spectroscope in 1 the Determina- 
-” The lack of guiding rules in the selection of tion of the Constituents of Boiler Scale — 
a and formulas for various species found and Related Compounds. Alton Gabriel 


in water-formed deposits has led to a con- and Howard Jaffe, Bureau of Min 
fus sion and ambiguity among the members of 


the water- treating fraternity.  Enlighten- The use of the spectroscope such as the 
_ ment on the logic and philosophy previously fa three-arm bunsen type as a replacement for — 
used in chemical and mineral nomenclature qualitative chemical tests in the determins= — 
se ‘rve as a starting point from which to draw — tien of the metallic (cationic) constituents of 
up: new rules ac accepta able to the m: jority. boiler seales and related compounds appar- 


and similar deposits mét with in industrial 
engineering practice, A brief historical re- 
view is given, in which the development of 
the nomenclatures of mineralogy and inor- 
ganic chemistry is sketched. Present prac- 
tices in the naming of compounds in these 
fields are summarized. 4 The problems pre-— 
sented by the phenomena of polymorphism 


30 a.m. 


Some Problems i in Nomenclature in ins. > oe elements yield spectra in the visible 
— alogy and Inorganic Chemistry. ar: when subjected to are excitation. In- 
ments and many of the less familiar ones as 
well. Thus a spectroscopic examination of 
will disclose to the analyst the cat-— 
ions to be determined chemically and just | 
= Se that are absent but may otherwise 
4 6 sent) in routine analytical procedures. A __ 
knowledge. of the principal constituents in 
The setup of the instrument and its opera 


It is not generally realized that over half 
cluded are all the more common metallic ele- 
as important it reveals (by negative test) con- a 
— hav e been determined (and found to be ab- 
solids often aid in their 


tien will be descr 


xteenth Session 


and several copper 
hard drawn tempers. Tensile properties and 
comments on microstructure of the test 
materials before and after creep testing 
The various types of copper dis play, i 
portant differences in creep strength. 
_ age-hardenable alloys are found to possess 
high resistance to creep, but are somewhat 
"brittle at the more elevated temperatures. 
Pa ar Additions of tin and aluminum to brass con- 
tribute little to creep stre th. me 


Mochel and P. R. Westinghouse Erosive Effects of Gun Blast on Materials—_ 
Electric Corp. | Development of a Strong Brittle Alloy. 
James A. Broadston, North American 


High-temperature strength i is recog- 


nized as one of the important properties of — 
srosive effec ts of high-tempers ature 


alloys used in the gas turbine components — J 
which operate at elevated temperature. This a 

" P © at = perature. ‘hae gun blast gases on various commercial 
% materials are illustrated. Tests sought a 


gives the of the high- -tempera-_ 
gun blast tube door material that would not 


ture, 1200 to 1500 F., fatigue strength inves- 

tigations on several alloys as carried out at only withstand shock of blast and corrosive 

the Westinghouse Research Laboratories. ffe f highly alkali bl ei 
effect of highly alkaline gun blast deposit, but 
_also be brittle enough to fracture readily into 

small pieces harmless to craft when acci-— 

struck by projectile. special 
-copper magnesium-aluminum alloy, 
having strength up to 30,000 psi. and elonga- 
¢ of less than 0.5 per cent was developed 
for gun blast tube doors on aircraft operating 
at high subsonic speeds in which drag of open 
ports or muzzles cannot be toler- 


urves showing the 
range of stress and various mean stresses are ‘ 
also given for these two materials 


Fatigue Characteristics ‘of Rotating Beam 
Rectangular Cantilever Specimens 
of Steel and Aluminum Alloys. F. B. 
Fuller and T. T. Obers, Air Material 


alloys in anne 


Mochel 


‘The reep Characteristics of 
Some Copper Alloys at 300, 400, and ab 
500 F. H. L. Burghoff and A. |. Blank, 
Chase Brass and Copper Co., Inc. ceatealt 
his paper presents additional information 
‘obtained in a continuing program of creep ae 
testing of wrought copper alloys at 300, 400, 
and 500 F. Creep data, includ: ng tota 
creep, creep rates, and relative creep 


strengths, are shown for four types of copper 
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Smith, U. S. Steel Corp.; W. G. Bens, 
F Mille, 


Friday, lone 20° 9:30 a.m Session 
Held Simultaneously with the Sixteenth Session 
Presentation of of Committees on Miscellaneous 


D- A9 on Water is 6 on ‘and Paper -13 on Textile M 
‘Uses. Max Hecht, Chairman. Reid,Chairman, H. J. Ball, Chairman, 


Committee on Boiler Feed-— 4 ‘Seaton jon Committee L 1 14 on Fastness of 
water Studies. Fe! ‘lows, Chair= Committee D-11 on Colored Textiles. Jules Labarthe, 


Committee D-5 on Coal and Cale Committee D-12 on Soans and Other Committee D-14 on Adhesives. 
Fieldner, — > B. S: Van Zile, Chairman.  Platow, Chairman. - 


After se business meeting of Committee D-1 on Paint, Varnish, Lac quer and Related Products, the following two technical pap 
ss will be presented. All those interested in these two papers are cordially invited to attend, 
_ Evaluation of Surface Treatments of Steel Prior to Painting (Report of Subcommittee XXIX). Arnold J. Eickhoff, National | Lead Co, 


— oo as a Sensation and How to approach Its Measurement. R.S. Hunter, Henry A. Gardner Laboratory 


w+ 


Friday, June 20 m. Eighteenth Session, 


Presentation of Reports of on Metals, 


Committee A- 1 on NL 

Chairman. 


Chromium- Nickel and Related Alloys. 


Jevone Stra. Ch = E-4 on Metallography. 


‘Steel. Committee | E-11 on Quality Control of Ma- 


‘Committee_ A-6 on Magnetic Properties, E-1 Methods of Testing. Joint on Filler 
Thomas | Spooner, Chairman. W.H. Fulweiler, Chairman.  Deppeler, Chairman. 


stoke Held with the Eighteenth Session 


and Reports on Plastics: and Wood 
D-7 on Wood. von Plastics ‘Machine. Effect of Tempereture on Creep. 
Chairman. Brown, G. S. Burr, W. J. "Gailus, & Laminated Plastics. W. N. Findley 
A. G. H. Dietz, Massachusetts Institute of dams, and | J. Wor Unie 


irainia Polytechnic Insti alii alues o mes 1anical properties of many 
3 Y tute. plastics are to a considerable extent depend- 
3 ent upon the rates at which stresses are The results of creep tests of two fabric- 
applied. A testing machine has therefore _ laminated plastics are reported. The tests 
been built io provide constant rate of cross- - - were conducted at three different tempera- a 
head motion, constant rate of load, and con- tures, 77. and for in 
stant rate of true strain at crosshead speeds = excess of 1700 hr. Specimens were teste at 
- species on the strength properties of and de- 3 Xe . several different stresses f of the three 
elem data fer woed are diacucsed and illve- ranging from 0.01 to 25 in. per minute. Con resses for each 


temperatures. The relative humidity of the 
trated. Consideration of these cue is complete on the loading, unloading, Pp Re 


Aston, Secretary Committee A-10 on ‘Chromium, Metals. F, Lundell, Chairman. | 


__ The influence of variation in nonhomo-— 
geneity, as expressed by variation in specific 7 
gravity, within clear wood ‘specimens origi 
nating from a stick, plank, bolt, tree, —- 


and reversed loading cycles, and is inde- air surrounding the specimens was controlled 
may lead to pendent of the loz ad or the characteristics of at about 50 per cent tests at all three 
r Dimensional changes under no stress and 
: = tive for the material, and thus lead to unsat- a esistance wire elements bonded to weigh 


_ > changes in weight of the material were re- 
‘isfactory design data. bars and are ght th 
— 


_ corded as well as creep. It was observed that 
‘(ee ead Abrasion Resistance of Plas- _the creep rate at a given time and stress was — 
Committee D D- Electrical Boor, D. nearly a linear function of temperature for 


—_— both materials. At the highest of the three 
Materials W. Orr, Chairman. temperatures the weight of the laminate de- | 


ereased during the creep tests and the un- 

Committee D- 20 on Plastics. e Robert B > a » his paper is published i in the March, 1947, temperature the weight and the ‘unstressed 
ASTM Be ttetin, No. 145, p. 68 
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nce Advancing —th 


OR ears a clos sur improv ed equipment, 


king rel: lationship chi as existed effect of Pe H: arbor. did not affect thods, and several new typ 


tween the American Soe for our ir judgment, but it may have a for special uses. 


esting Materials and the: Nation: fected degree of support die ‘tee hnique we as origin: ated for mold- 
‘Bureau of Standards. Bureau me n recommendation received. The proj- “ing glass” in shape roughly 
are found on nearly every committee Was then expanded on, proximating th: at of a lens, a 
of the Socie ty, and muc h bof the large ale » and the Bureau con-_ ‘onsequent reduction in the amount, 


technical al work of ‘the Bure: has tinued to an of 
been directed toward results that in its de velopment. 


TICAL GL ASS 
i= ips appropriate that I ‘should The Bureau also had a large part 
report to you upon the work of the Anoth large program of great in the de ve ‘lopme nt of the radio 
au Stand: importane as the m: anufacture proximity fuse, office i ally known 


we hay doing and w hat of optic: cal gla ass, indispensable le the VT (v: variable time) ) fuse, which 
hope todo. item in precision optical “instru automatically explodes a projectile 4 


Much of the wartime work of the ‘ments for military well as sci- at just the right time cause 


Bureau | has “not been publicized, entifi e and industrial use. At the: ‘maximum damage to the ta urget. 
the ime these projects beginning of the first World W ar, The ‘Tussle 


were» unde r way ition: al security all of the optic: al glass used 1 in this 

would not permit: us to discuss country manufactured in “carried in the missile and desigt 
them, “now th at the war is ope. he National | Bureau nd out radio waves continuously. 


over our inte rest chs as shifte d-to | irds at that time organ anize W n 1 an objec t of reasonable size 
peacetime wor “a the first production of optical glass approached, the radio waves reach- is 


the U nited St: ites, and produc= in ig object are reflected back 1 


ProsecT was” continued the projectile. The fuse receiver 


The atomic bomb for vars. Ordinarily the Bureau’ s work up these reflected waves, 


ex: imple, | had “its beginning at ‘the consists only researc and ant ilyzes them, and when they. have 


Bureau and esse al work in of “the desire d properties (that is, w 
nection with it still continues. the proje etile j is close enough to the 
Whe m word of dise overy of turing lacilitios in this field object), an e lee’ tronic switch i is 

uranium fission was first brought | to ied both wars in | the expan insion of the ie closed , deto ating the fuse and nd the 


this: country from Germany in experimental gl: pli the "projectile. 


Janua ar 19: 39, it was some months. au into a manufac eturing unit, he radio proximity fuse was one 
before the possibility of its applica- employing in the recent World W ar of the first. weapons sought by the rit 
tion to the he making of a military about 600 people. Research and National Defense Research Com-_ 
explosive was realized. But \ w vhen_ experime ntal production we re car- mittee j after its formation in August, a 
this Possibility” was suggested to. ried on simult: aneou ously, resulting. 1940, ast a to the thre: at 
"Briggs, then Director of the 
to or ganize Government-sponsor 
“research: in the at field. An exten- 
program w as started the 
Bureau with the cooper: ition 
k i several of the universities. After a 
number of care ful studies in 1941, 
it became evident that further prog- 
would for a large-scale 
"effort, and it it was de cided to recom- 
mend such | a step to the ( -Govern- 
‘ment . By| coinei ‘ide nice, those 
Le us who were concerned with the 
‘project assembled just after Pe earl 
Harbor to conside r what ac tion 
Add sented at the Dedication Di ' 
mittee Week, February 26, 1947, at the Benjamin | "Options Glass Produced in the Experimental Glass Plant of the National Bureau of Standards I 
‘Franklin Hotel, Philadelphia, Pa. ~——~—~—~—s Molded inte Optical Blanks Slightly Larger Than the Finished Piece. The blanks are then groun 


3 Beer, National Bureau of ‘Standards, —_— polished as required for use in precision optical instruments such as range finders, cameras, an 
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Radio i Fuses Developed by 


the National Bureau of Standards. 
aa, At the right is an 80-mm. mortar shell with : 
«generator powered radio proximity fuse. Next 


is a 260-lb. fragmentation bomb with ring 
type fuse, then a 500-lb. general purpose bomb 
with bar type fuse, and at the left a 5-in. high- 
aircraft- fired rocket with ring-type rocket 
Released Sor publication by the Army and Navy 


the Army, a project was initiated 
at the N ational Bure: au of St: and- 

ards for the development of a 
. smooth-bore or nonrot: ating pro- 


as bombs, rocke ts, 


and mortars. Meanwhile, a large 
group at the Carnegie Institution 
-set to work on rifled shells or rotat- _ 
projectiles. The « elopment_ 
of this fuse ranks as one of the great. 
scientific achievements of the war. 
Moreover, the developments and 


in it may 


ment as sm: aller hearing aids, walkie-_ 
talkies, and a variety of other mini: ~ 


ture commercial electronic. dey ‘vices. 


requirements: of ruggedness 
and small size in the | proximity: fuse 
resulted in the production of 


. 
Wiring and ¢ ‘ircuit components in ter 


such pez vcetime equip- 


> 


, resistors, 

_ silver paste on an insulated surface. 
a The me ethods are | applicable in the 
design of | numerous industrial ‘and 
commerce ial devices w here extreme 


Iness 


ay 
on a small flat pla ite, eliminating” 
of the third dimension and 
mt — it simple to check and re- 
The new techniques promise 
produce tion methods and 


accelerate the manufactur 


and small size are im- 
perative. By means of the — 
process the elect ‘tronic circuit of a 


ventional Tt radio—now char: 


“Five Types of Subminiature Radio Utilizing Printing 
Designed and Constructed at the National Bureau of Standards to Transmit in the 132 144 


eu All types are pr modulated and. require oly connection to a microphone and battery to operate. : 


_ The oscillator circuits of the two units at the left are printed on the outer surface of a thin steatite cylinder 
housing the subminiature tube. The circuit of the unit at center is painted on the glass envelope of a 
subminiature triode in. in diameter and 1'/; in. long. 
ag on the glass envelope of a T-2 tube measuring '/, in. in diameter and 1 in. in length. For pro- 
tection, it is housed in small size lipstick container. The circuit of the transmitter at the extreme right 
ss painted on a 34/39-in. steatite plate, 1'/2 in. wide and the same in length. 


tremely minute elec etronic tubes—_ 
smaller. than the first joint of the 


little finger— —and the d 
ays of 


devising of 


extremely 


nass- 


= 


PRINTED ELectric Cire 


- One of the most important of the | 
new techniques dev eloped for the — 


cireuit, representing 


A 


Four: Steps i in Making a . Printed Electro c Circuit. 


A Steatite Plate after Firing and Shrinkage (Uy pper Left), Plate with Circuit Wiring (U aii Right), 
‘eS _ with the Addition of Resistors (Lower Left), and Finally the Assembled Unit with Miniature Tubes 
(Lower Right). The printed conductors consisting of silver oxide paint are applied through a stencil 
sereen to the ceramic plate. ti The resistors of graphite ink are applied in the same manner except that 
their characteristic values are changed by varying their length, width, thic *kness, and the pie > 


of the ink. tubes are then soldered into their proper positions. 
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replaced by acompact cire uit printed — 


The transmitter second from the right is | 


fs 


| of | 
| 
ik 


cheaper, more compact, and more auto: very 


‘uniform e lectronic equipment. 4a neuver of the t anti it eventu-_ highly tet 
Other specific applications lie in the ally strikes home, while the mother opera tion. All of this quartz. hs 


75 
| fields of pocke t radios q _ person: al plane is free to proceed as i its pilot. to be flown in from Brazil and sorted 


tele phones, meteorological in- ishes | bent at the Bureau to meet production 


Ae: 
s, various miniature | This missile its name from | deadline es. Techniques for its cut-_ 


electronic control circuits. the principle upon which it oper-— ting and application were also 

ates. live bat gives” out short largely. ‘developed at. the Bureau. 

‘GuIDED pulses of sound and is guided “by, 


Another dev ice developed at the echo, thus avoiding collision PrepictioN SERVICE 


Bureau, under the s of in the dark. The “bat” missile 


the was bat,’ first emits pulses of high- frequency radia-— Still another r pha: ise of a activity: 


tion and is, directed by the radar wi as the development. of the pre- 


echoes from the ti arget. The radar die tion service on radio prop: 


robot pilot of course, “see” tion. It is well known that trans- 


Py of ‘guided the targe of mission of radio waves be xyond the 
missiles By a guided missile ‘is vi sibility. : horizon to. their reflection 
“meant flying bomb, from the conductive region in the 

unpowered, equippe Quartz Cryst OSCILLATORS W adio waves” 


with instruments which enable i itto *. “bit t less” exciting, perhaps, travel around the earth, they are 


; 
out an indie: ated tay arget than these other things but never- not bent, but are propagated 


guide it itself until ev ventually it hits theless vast importance in- the “straight lines undergoing alternate 


Pre war effort was the inspec tion of reflec tions by the upper layer of tl 
The “Dat? a 1000-lb. bomb crystal oscillators, inv volving ‘atmosphere and the ground. Wer 


mounted i in a a glider- type airframe the de ve elopme ent of of inspection itt not for these reflections, it 


and carried under the wing or mac. methods and the maintena ance ofa be. impossible to transmit any but 
of Navy fighter or bomber. large staff for such work. As you: purely local messages. However, 
Once: the ‘the ‘mother’ r’ all know, most radio sets used in the the upper ¢ atmosphere _ owes its 
war required quartz crystals as fre- ionization, upon which | ‘its ability 
“target t the missile is : set for es a quency ste abilizers. Not all qui urtz to reflect radio bes aves depends, to 


-eryst howev er, are well adapted solar influences. Thus, the upper: 


= ta ts t and the release button 
_ispushed. From then on the “bat” 7 = instead of acting as an 


mirror tends vary in its reflec- 


tivity with sun-spot cycles and other 
that at times there 1 may be greater 
‘eflectio of lower equencies, 
y be fave ored. lt i iss 


ot is at. import: ance. 
Although a great number of vari- 
ables affect radio ) wave propagi tion 
the distance range, the National 
Bureau of Standards: has developed 
techniques for the prediction 
frequencies over any specified 
path three months in advance. 
This work, ‘which was centralized at 
Bureau during the war, with 
and Navy cooperating, has 
been transferred to the Bureau 

pletely so that now the Bureau 
has a number r of stations scattered _ 
around the world for making iono- 
spheric observations. Through 

operativ e exchange of data and 
predic tions with other countries, 


the Bureau’s 


on gation Labor: atory is able to predict 


The B AT, the first full automatic guided missile igi used in combat, was dev ae: be the - 
_ National Bureau of Standards in cooperation with other agencies. The BAT is shown mounted under tion bet ween any two points. ae his ei, 
service is of in 


the wing of a Navy patrol bomber ready for flight. Flight characteristics of the carrying plane are only | ~~ . 
ightly affected by the missile, while flight ope rations are not in any | way altered. rtance not only i in 
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ordinary “message transmission but 
i in the u use of radio aids to ae aerial 


tion. | 


“distance ‘communication ‘as 


3 


i 


ionization in the upper 
1 phere, more and more we are com- a us 
Ing to use microwaves, w hich tend to : lo 
be affe by conditions in the ge 
lower atmosphere. Thus the in- eX 

creasing use of higher frequer neies- a 

makes necessary a vast field of new ni 
channels and measurement tech | ae 

niques, 2nd while the Bureau is now 

engaged general high-frequency 

| oo 

measurement standardization 

work, the subject that seems es 
pecially t to an approach hi 

g) 


cite 
STATISTICAL ANALYSIS TEC Qu 


is the applica-_ Consolidated Mas 


ss ed Mass Spectrometer at the National Bureau of Standards om i : 


<a increasing emphasi Con 
tion of the modern techniques te Analysis of Gases Such as Hydrocarbons. 


s oO 3ureau’s 1is instrument a quantitative analysis of gaseous mixtures of almost any com ‘The 
- statis tical analy sis to the Bureau 7 s spectrometer is is partly t behind the gas inlet system enemaeneel an and the control panel is shown at right, ru 


work in relation: to test data and 


interested in this subject , too, and cooperation with Office e of Naval range, specimens must be | 


Nevertheless, in the engineeri ing the masses of the ions produces of usefulness and thus to do signifi- 


has a vigorous committee at work on Research, ¢ of a mass spec trometer—a extreme ly thin in order for the elec- | 
Quality” control methods have the masses of both molee ules fortunate in having the million- volt | a 
been in use for some time, and i in- atoms with an accuracy of sev equipment already at 
f sp nection control and similar tech- parts: in million. The X- ray work, and we hope by 
g iques were” greatly extended in ‘spectrometer makes possible the means of higher-speed electrons to 
: various plants during the w analysis of gases through the stu: results: Ww ith an even wider field 


field” we are continually confron’ onted, hen the gases are ionized rese: applied electronics. 
s ‘ physies for isoto anal sis, it is an a 
materials , and we are thus forced indispensable instrument in a the r 


to draw “conclusions from a very scientific and technical fields where Bureau has also launched a 
small amount of data, even though tracers, or “tagged atoms,” are ap- program for the study of multi- 
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or the 20 Years: 
had a central role in the 
dev elopment of of stand: for X-ray 


the relevant factors are e under such plied. However, it is. ordinarily ymillion- volt X-rays. During | the 
poor control that there is large dis-_ limited in its u use to ‘molecules of radiography went to higher and 
cordance between individual relatively low molecular weight, but higher voltages as engineers turned 
samples. Often. the data seem too we are now constructing a large mass it as device for discovering 
‘inadequate to justify valid conclu- spectrometer for the purpose of ex- flaws and faults in metals, and now 
‘sions. Yet statistical techniques of tending this work to the more com-— medical use of high-voltage X- 
the past few years have e shown that: ‘Plicated molecules of higher r molecu- ra ray in the treatment of diseases such | < 
even though an experiment involve lar w weight such as s those 
a number of uncontrolled variab les, in heavier petroleum fractions 
_ still it may be designed so that fs = @ and in the broad field of high-poly- - 
valid conclusions can be drawn. mer chemistry. 
feel that this i is an important fi¢ field. dosage _measurement and "protec C- 
for us to develop i in our testing wor k, -Vour tion. er, the maximum volt- 
both at the Microscors: of the prese nt equipment is only 


ery 
about 1.6 million volts. Witha view 
The Bure: vu is also enga aged in the to the extension of rese: ureh, meas- 


s SPECTR METER 
construction of a million-volt elec c-ureme! nts, and standards: dev elop- 


more in the realm of microscope. When the elec- nal into the -and 100 millions 


science is. the construction, in tron n microscope is used i in the vu usual volt range, plans have recently been 
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completed for syn- 


chrotron ¢ construction at the Bureau. ba 
| Betatrons and synchrotrons are 


levices for producing electrons 

x -rays of extremely high energies 
and frequencies, and they have un- 
usual possibilities in medical, bio 


gical, industrial, and nuclear 


search. Immedi: iate problems for 


i @atensiv investigation are 


ques and the formulation al 


cautionary principles in the “use of 
such for cancer treat-— 
Protection problems in both n medi- 
and industri: al applications of 
-voltage a radiation are much 
. greater in in the multimillion- ~volt 1 re- 
gion than an in the lower ranges. At 
present heavy y ‘protectiv barriers 
and ‘expensiv e over-all inst: allations 
being used, but the exact 
tection requirements are unknown. 
The Bureau has the responsibility. 
for working out the safety codes for 
of construction will give 


q 


Industrial u use in ular 
ese difficulties not encount- 
in “the medical “applications, 
the establishment of safe work-_ 
ing conditions for industrial use o 
high-energy machines is 
of our principal objectives. 
ATOMIC ENERGY IN IND 
MEDICAL RESEARCH 


The Atomic Energy ‘Commission 
planning the production of 
radioactive isotopes for tracer ap- 
and they will be used, 
am sure, more and more in indus- 
trial and medical research. the 
fundamental requirement f for this @X- 
however, is accurate infor- 


USTRIAL 


is 


pansion, 
the properties of 
these radioactiv e elements and the 
quality” their radiation. Fol- 
lowing this there must be ay aile able 
informati ion relating to the chemical 
ind biological behavior of these ele- 
ments with respect proposed 
uses. For example, radioactive ele- 
“ments” which themselv es are 
"strongly toxic to a a ‘biological | 
ganism c could not be used as ‘tracers 
studies with that organism. Ex- 
amples similar in principle occu 


7 


| occur in 
all applications of tracers. Also, 
g neral standard methods of pre- 
= _radio-elements: for use as 


mac 


computing machine (ENIAC) of 


at less than rated loads, with conse- 
‘quent prolonging of tube life. — 


tenth of a second. 


ated, 


“niques evalu: 
samples standardized and some 


guidance ine the interpretation of 


results provided. This field is com- 

paratively une xplored, but we hope 

undertake inv estigations soon. 


E MACHINES 
i Another project that i is well under 


way at the present time is the fur- 
ther ‘lopment of high-speed 
electronic. omputing uc chines. 
‘During the recent emergency vari- 
ous “ederal agencies pioneered in 
the devel lopment. and use of ultra- 
_ high-speed computing devi ices. This 
activity stemmed principally from 
the efforts « of the W ar and Navy 
De partments to acquire: high-speed | 
hinery constructed spec ifies 
for critical Ww wartime computation 4 
needs. Three signifie: ant de velop-_ 
ments in this period (1) 
electromechanical computing device 
of the Harvard C tation Labo-— 


ompu 


ratory, (2) the relay-type comput- ¥ 


ing ‘machines of the Bell Tele 


Laboratory, 3 (3) and an electronic | 


the Univ ersity of Pennsylvania. 


ENL AC is a very complex de- 


iv ice, requiring about 18,000 vacuum 
tubes. _ However, the machine 


dalek so that the tubes are e used 


The National Bureau of Stand- 
ards has: been commissioned by ‘the: 


at 
Bureau ¢ of Census and the ‘Office of 


Naval Research to construct two | 


electronic digital com- 
puting machines of the latter type, 
-whie h may well revolutionize the 
methods of classification and com-_ 
pilat ition of data and numerical” 
What are these devices? They 
are ma achines to perform very elab- 


orate mathematical computations 


extremely high speeds, 


= chines « of this kind; ; the surface has 


‘numbers together | "Yeas the a 
1 when a a 

man puts his fingers on a hot stove, — 

microseconds’ for him to take his 

hand away. human opera 


thus too slow to feed 
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tions without the int 


later. 


in the form of a film or ath hone . 
mm The mac hines to be built will | 


perform u upon instruction predeter- 
mined sequences of calculations 


running into the hundreds of opera- 


ervention 
human oper rators. The ‘Tesult will 


Y be the solution of problems in days — 


that would take years if attempted — 

with "stand: ard machines. These 
ih. 

machines are to have built-i 


‘digit ‘and orders” can be 


stored. The machines will be able 


tre ansfer numbers and orde TS | be- 
tween their _internal organs 


memories within a few millionths 

of a second. predetermined s steps 
in computation, the computers will 


be ab le to choose and execute alter- — 


native orders on basis the re- 


“will know computations have 

completed to a pre-assigned 
-accurac y and will either print the 
results at that time or store them 


nt time, a typical 
census problem, involving the mul-- 
tiplication of 100,000 pairs of five- 
digit numbers followed by sum- 


ming g the products, takes approxi- 


mately 12 working days exclusive 


of ¢ ard handling and data punching. ’ 
The electronic digital machine for 
‘the Census Bureau will b handle the 
same sequence in 10 minutes at the _ 
most. A problem of great import- 

— ance to the Navy is the determina- = 
tion of vibr ation characteristics of 

‘ship machinery and aircraft. One 
such problem arising in the ‘flutter 

analysis of aircraft wings now takes 

about | hours by the 


Ww ith the project ted Navy computer 
ee problen m can be solved in a few Pe 4 


There is a ania future for ma- 


hours. 


been only scratched as yet; and 
devices will undoubtedly be of ni 
great importance in the scientific 
ckground of engineering in the 
future. things i in the mechan- 

‘ics of materials, for example, are 
nonlinear. As soon as we get into 


= 


— 

— 
| ing between orders and information ‘ 
presented in coded form. Design 
4 | specifications call for internal memo-_ — 

— 
- 
— 
i 
a 
| 
| 
ae 
= 
mathematics and physics. 
a 
— 


research and extend _the benefits 


‘the | plastic range, materials: cease 


to behave linearly, and yet all of 
elasticity theory is based 
linear approximations. From 


practical standpoint, mathematical 
solutions to “many suc h engineer- 
ing problems 


other part. With the new high- 


this information will be available in- 


ongress built an excellent hydrau-_ 
dies for the Bureau some 


‘shall again be able “do funda- 

speed electronic machines, muc h of research in hydraulics in the. problems 


expect to deve ve lop i in the near nai — fac ace od . Ww ith the new deve ‘lopments- 
We have other broad objectives in atomic theory and new experi- 
~ whieh I do not have time to _. mental techniques, such as the use 
For or example, we hope to extend our of radioactive isotopes the mass 
studies, of materials and structures and the elec ron 
for buil ling const ruction that were - eroscope, as well as the 1 use of elec 


are at “present im- inte rupted by the war. Again, tronic calculators for improved anal-— 


ysis” of f engineering prob lems, Wwe 
on the threshold of a period j 

‘But had which ean be used 

of we work with in 
engineer ing. This, in turr n 1, should 
large dividends in the way | of 
better insight in into our engineering — 


building was de voted to the guided 
‘missile project. W e that we 


a matter of minutes from the believe” that we entering, 
upon a new period in the develop-— 
ment of the subject 1 matter that has 


puter , in printed form if | ‘desired. 
The complex computations 

volved will no 10 longer be beyond ~~ 


reach of the applied mathematician, 
4 


ait 


Standar< 


ments and value ‘of research 

both to industry. and to the public 

are widely recognized and have been 
_ frequently discussed, but less atten- = 
4 tion has been g given to those who 


carry ‘into practice the results” of 


which culminated in the 
atomic bomb, ra adar, shells which 

_ found their own targets in mid-air, 
jet propulsion, rockets traveling at 
ineredible speeds, airplanes of | tre- 

range, load capacity and 
-maneuv iverability, production | vast 

4 quantities of synthetic rubber, tolu- 
high octane motor fuels, and 
penicillin, is familiar to scientists 


__} Presented at a joint meeting of the A.S.T.M. ey 
_ Northern California District and the American 
Chemical Society, March 10, (1947, at the lare- 

mont Hotel, Berkeley, Calif. 

2 Manager of Testing Laboratories, The B. F. 

Goodrich Co., Akron, Ohio; P resident, Americ an 

a Society for Testing Materials. 


phy sics, we can expect to obtain | a 
deeper insight into many of the 


By 


and partic vularly in this” 
- great center of research which has 


should 
talk : about research, but to learn of 


estates—t he k rds spiri itual, the 


the Reporters rs’ Gallery, said “There 


The A.S.T.M. will, great 
-réle in keeping abreast of these de- 
velopment. at the National 

Bureau of Ste andards shall try to | 

do our “part. Fundamentally the 
is a public service institu-— 

= especially devoted to the needs 
of the engineering pro 


so prominent in- the work of 
the A.S.T.M.—a period in w hich, 
‘through: the recent advances in 


profession, and 
hope that, w rorking togeth her, we | 


perplexing problems of materials show ‘much progress in the year 


h Re h 


eseare 


ization 
y Arthur W. Carpenter 


-membership 
contributed such a large share of destined to play an even en greater 
the fundamental knowledge that lan its” predecessors in 
which these great > remaking of the World.’ ’ He then 
have been based. defined this Fifth Estate as 
not to composer d of those having the 
-piicity to wonder, the ability to 
it from those of you who are mem- question, ‘the pow er to g generalize, 
that select group which the capacity to. apply. It is, 
Arthur D. Little, in talking about, ‘short, the company of thinkers, 
8, xpounders and_ pract i- 
tioners “upon which | the Ww orld 
absolutely dependent for. the pres- 
a | advancement of f that 
( rganized owledg e which we call 
=RN SCIENCE—A Great 
Modern Science, as ¥ we cone 
it, is the latest of man’sgreat achieve- 
ments. had scarcely gained a 


footing through all the ages of his- 


= 


, designated as “The F ifth Es s- 
tate.” Some of you may recall that: 
he said: the B sritish Parliament in the 

time of Franklin was assumed to be a. 
composed of representatives of three a 
lords: temporal, and the “commons; 
but Edmund _ Burke, pointing 


sits a Fourth Estate, more powerful | 
far than they all.” Dr. Little then’ 
went on to that Franklin 
ASTM: BUL LET! 
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volved by present methods. Answers 
are now found by laborious tests in 
which the action of one part of 
= ex] 
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tory until jere occurred | anything like the ties may play an indispensable p part 
completeness of Newtonian mechane in it. Research is the effort of the 
| man thinking ics. The atomic theory to be mind to ¢ omprel *hend rel: ationships 
| = epitomized in the work of men — developed and interwoven with the which no one has prev viously known 
like Newton, Galileo Harvey, Ke p- kinetic theory of gases and extended and 1 in its firrest -exemplification it is 


ler, Descartes, Boyle, and Pascal. to form a steady stream of scientific practical | as W vell as theoretical, 
A Literature and the fi fine arts—sculp- progress. trending always toward worth- -while’ 
ture, painting, : o—were » Meanwhile, _ men like Carnot, rel: tionships, demanding common: 


highly dev eloped | in -civili- Joule, Helmholtz, and Lord Kelvin: sense as as well as uncommon 
gations, certain degree of eloped the principles of thermo- 
mastery of environment h: ad -dynamies, and Coulomb, Fra ranklin, search, emphasis is 
-attaine largely by accident or by | Vol olta a, and especially ‘araday on attitude. . Nothing 
logic un: aided by observ: ation and among» many others cont tributed said about design of apparatus, the 
‘experiment. is curious fa act, knowledge of electricity and mag- engineering necessary for commer- 
pointed out by J.B. Bury of Cam- = netism. It was Farad: ay who saw cial application , nor prospect of 
bridge University, that the idea of ‘most. cle: arly the cc connection -finane ial reward. T angible com- 


unlimited advance e “nev er existed ween the ‘different m: pensation to the r worker has 


4. 


— 


anywhere until the ast tw cen-— of er nergy y les to the discove ry nearly always been ¢ uriously_ in- 
Papin ‘ies. The ancient Greek lexicon of the principle of the consery ation — adequate and his return is in the 

had no word for progress. T he of ene ergy. In discussing the corre- ia of ac complishment and in- 


Greeks believ« in Ne essity, F ate, lation of the phys sical forces, Fara- telle al s satisfe action r ather tha in in 


and Destiny but not in, the: pos- day said, “Int the pursuit 0 f sci- mi aterial enrichment. Even today 
sibility of sust: tained progress. enc We first st: art Ww ith hopes | with hundreds of millions of dolla ars 

4 


be su sure, they had a word for change : expectations; these, we realize and spent on research each y year, t there is 


there was almost universal stablish, never again to lost, mone as q 
ance | of the theory of cycles upon them we found new ex- 
and the conviction that history in- farther discov ene ies, 

‘evitably -Tepeats itse and so go on pursuing, realizing, es- 
clesiastes 1:9 states it: ¢ he thing tablishing and founding new hopes, _ 

that hath been, it is that which again and again. Thus, at last, 

shall be; and that which is done is experimental methods w ere sys- 

which shall be done, and there _tematically _ applied » utilizing 
is no new: thing under the sun. heat, e lectricity, gate 
As Heraclitus said, “In the cireum- and chemistry , and the stage w as ‘Prize fight would support a univer-— 
of a circle, | set for the gre at progress of the last; faculty for a. yet ar.”’ 
coincide,’ > and further “Al hundred years» which through sci- the reset arch work i is done or 

things flow, nothing abides. ence with its” power for good and there ine evitably ai arises the 

the. century all. hee, question of practical utilization 

“this: changed and the , food, clothing, shelter, the new knowledge for the benefit 

was laid for the great subsequent and communic ation, of our hundred ye ars ago, 

elopments it in mechanics, as- varfare and, in fact, our whole ma- 1 t 


-tronomy, -mathematies anat- terial, industrial, and economic life. ‘teamw ork in n scientific p progress Ww hen 


guished in the hands of the Alchem- —“Pure” ANDO experiment, 
ists Organizations of scientific | APPLIED” is unknown in age is 
‘men began to spring up with the i elarified in the next. 
foundation. of the Royal Society Most of on which thie ‘powers cannot solve, I still persist 
aged and the Academie | des Sci- progress been based was in- in sounding and trying out. 
ences in Paris. ‘The spirit -spired by a desire to know as search kneading and working over the new 
i - continuec | and led to a revolution i in for) new know ledge for its own sake 2 ih al, turning it and warming it, 
chemistry based on the work of without regard to specific applica- I make it more supple and easier 
-Lavoisie Schee le, P riestle tions. wi as accomplished be- to handle for the man who | will 
others, who provided the met thods cause of the scientific curiosity and it up after me. And he 
instrume nts for the new science. imagination of the workers and do as mue th for a third. This is 
Lavoisier introduced the chemic: al their r in pursuing their why I should not despair. of diffic ule 


in ‘research Ww ie 


tion of mass. How ever, vast ex- not” obser ving and accumulating details development 
perimentation was necessary and it data, it is not investigating or production for 
- was not until the end of the 19th _Perimenting, it is not. getting the = 
century that the e younger science facts, although each of these activi- the capacity or vel 
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Thus enter the other membe of available: on w hich to base ‘final: from ‘nature’s store shouse and 


sepa- 
elopment and Frequently, before the rating it into its desirable | ql 
production engineers who take the war, full agreement slow | pe- ents by distillation and other tech- Ww 
_ fundame ntal data and cooperativ vely cause of the complexity of some of — niques. Men were W orrying about — of 
put them to practicat use by the problems, the diverse interests the available supply. ot 


le e involved and the natural recove erable reserves of crude oil” 
—troducing process modifications tance of ‘some of the p: arties to com- in the United States were estimated 
where necessary, standardizing promise. Profiti ing from the war at only about s seven billion barrels: 


terials and production facilities and 7 examples where men have seen what — which, at the rate of produe =| 


viding |; large-scale equipment, i in- 


establishing methods of _measure- be ac complished under pressure real ached just before the recent. war, 

ment and control on all of the di- of government in time of dire need, — would have been equivalent t to only 

verse factors involved in success- we may hope that in the future about six yes ars’ supply. a After 1920 

ful, large-scale operations. — It is to there will be an even greater spirit research in petroleum grew by a, | 
this phase of scientific progress of. -coope ration 1 and more ret readiriess 


_ bounds. Use scientific 
wish particularly to direct your sacrifice small selfish considéra-_ methods and instruments for | 
ntion. 


tions for the s sake of the ‘comrhon ing new oil deposits, improv ed drill- 


before in history have sci-. Progr G Wortp War I 


comtbo 
and the p progress of all. ing methods, better equipme nt for 


deeper wells, and methods of 
taining under ‘ground pressure on the | 


Tt may ay be of inte rest to examine oil sands followed. These increased 


- of the reserves so that, although nearly 

four times the seven billion barrels 

_have been taken our: oil fielc 


so much in so little time as during a : rather brie fly a few instances 
the rece ent war years. F ‘ighting: "progress during the war in indus- 

7 by goverr t t least closely related to the 
and spurred on by ‘government tries at least closely relatec to 
industry, collaboration of chemical field. There > many 
team was attained on an from: whie h to chose. Some Tshali 


and “engineers accomplished 


since 1918, the proven rese Tves are 


today Ly y three times as large as was 


paralle sled scale. he achieven ements have- to “pass because of my own then estimated for the total supply 

spectacularly shown the re- : lack of. sufficient knowledge con- Also, introduetion of f cracking 
sults possible from a meeting cerning them. Per haps the great- methods and improvements in 
many minds in formulating plans, est of all I ‘shall omit both because tillation techniques made av vailable 


for needed uses a large! r portion of 
the crude material. 7 More r recently, 


my own ‘deficiencies’ and because 
work done here in California 


and from the labor of many men 
in carry ing out the programs crude material. 
finally determined. Such collabora- has been so comprehensive and so the: extensive research and develop- 
was not new , since the pattern vital as to make unbecoming in catalytic cracking, hy dro- 
had been developing in science and comment. from me other than an ex- genation, dehy drogenation, alkyla- 
industry for nearly half a century. _ pression of deep admiration for the >= polymerization, isome rization, 
The wartime needs 1 merely made genius and brilliance of your great and similar chemical processes 
imperative its « expansion ona  colos- scientists. refer of course to the 
scale to crystallize research, ex- on uranium isotopes, , nuclear 


“ch: inged the refinery from a plant for 


‘separating and purifying the prod- — 


pedite acceptance of compromise, fission, the atomic bomb, and the ucts found in nature to a huge chemi- 
and force wide-spread ap plication, utilization of a tomic energy. Al- eal plant i in which both composition 
immediately the ciples. of though I res realize, too, that there is _and molecular structure of hydrocar-_ 
standardization i in mass production. probably n nothing I can y ‘bons are change to produce the ma- 


terials which are most desired. The 


It was for precisely these obje Californians about the petroleum 
tives that the American Society for industry, Tv w vish to refer to. it br riefly equipment: for carry ing out these 
‘Testing Materials was formed at the both because. e, through the dev elop- processes has been brought. to more 

_ beginning of this century and chart- ment | of synthetic rubber, it has be- or less stand: ardized design by the en- ty 


ered in 1902 for the “Promotion of | come ¢ slosely r re lated to the industry gine ers of the team who | had to: solve 
Knowledge of the Materials of Engi-_ swith y which I am connected and be- countless problems involving 


neering and the “Standardization | of cause it is an outstanding example rials of construction, control | of the 


Specifications and Methods of T est- of w hat happens when research, mical reactions and purity the 
‘ing. From the beginning, a basic engineering, and standardization prt as ell as the many 


principle has been the bringing to- collaborate closely in industry. fie ulties always experienced i in pass-— 
gether of all interests involved in from the research stage to. the 
particular: problem— —research- DV ANCES pilot plant and then to _large-ses 
ers, development engineers, con- When I was a boy near the oil production. During the w ar, the 
sultants, government scientists pro- fields of Pennsylva ania, ther re was sti andardized units were multiplied 
ducers and consumers—in a an practica ally 1 no research and very in nume rous very similar insté 
ganization where agreement on tech- little science in 1 the petroleum tions at suitable locations all ov 
_nical problems involving materials dustry. Even by the time of the 4 country. A fluid cate lytic 
ean be reached and implemented as first World War, there were barely a crac king pk: ant at Baltimore is 
standards in a a systematic proced- l- hundred technical men engaged near-twin of a similar plant in T exas 
ure. Often, more research i is neces- research in that whole industry. California. Thus” the industry 


sary before sufficient knowledge is” big jobs w were getting the oil available for our armies and 
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those of our allies amazing 


quantity of octane ge asoline 
which re ached production 
= of more th: mn 525,000 bbl. per di ay. 
Ina addition, there were made huge 
quantities sy mthetic toluene for 
TN T at one fifth the cost of the e coal- 
product used in the first W orld | 
W ar. Much of the buts adier ne 
: styrene for the synthetic rubber used — 
in tires and all of the: butyl rubber 
for inner tubes came. from petro- 
as as alcohols and othe 


organic: che mics int not 
our ‘pence 


PE NIC ILL CTION: 


Another instance of the ‘progress 


possible through operation of s¢ 


toy 
industry is found in the pr produc tion e Cracking —Supertractionsting Unit at Baytown, Tex., with Spheroid Tanks in 


‘miracle which made available i in Foreground. 


ehemotheray ‘rape utie went, penicillin, lished a rec iproca val arr: nge ment w ith disappear Automobiles, true ‘ks, 
} 
which has proven so effective in the the English investigators. ith in- -yeles, and agricultural 
} 
"preservation of hum: un life. Fol- creased interest of the Allied gov ern-— machines all trav el on rubber tires. 
lowing leming’s observation in ments in penicillin as war medicine, The modern al itomobile alone u 
of the form: ation by a mold of American firms were encour- 
“minute quantities: of a b actericidal — aged to enter the produc tion picture. 


‘ 
substance having ver low toxicity More than a dozen firms built plants 


to give by not only 


which he identified as Penicillium which +h stepped dire from tires and tubes for safe landing 


ON otatum , elev en y ears elapsed be-- “ratory to plant se cale | operation, and but : also on de-icers for safe_ flying | 
fore I Florey, C hain, their co- ‘it is to the everlasting credit of all under adverse conditions 
workers reported | on the striking concerned that in the short space of 

= therapeutic ‘Properties of of ei new | years the monthly production 

ipacity in the U nited States h: 
sub-_ been brought to more than three 

stantial amount of it, for the ‘mol trillion O Oxford units? while the like gu: our 

grew slowly in broth which had to be _ potency and | purity of the product power, telegraph, and telephone 


protected from contamination while have been constantly improved and lines, Rubber footwear and cloth 


__ the antib: acterial: penicillin a accumu- the -_ of the once rare drug has __ ing, hot water bottles, and count 


la 
could later be sepé arated under suit- 
‘convey 


able” conditions of rapid filtration — convey materials 


extraction at low temperature 

without to microbial con- The story of synthetic rubber is ‘noises are our 


process was first well: known tod: ay because of its smoother, and our beds more 
‘carried ‘out asks, and the de- importance in our lives” when our fortable by use of this magic mate 
ea velopment of plant scale e equipment. supply of the natural santatiel was Tial. Yet, it was s only a little over | 


the growth of the mold and the cut off by ‘the Japanese. Until th: at ye ears ago—in 1839— the 
extraction of pe penicillin was happe , many of us hardly real-— process of vule: anization was dis- 


challenge to chemical engi- ‘ized how necesss ary to our civiliza- eovered , making possible the suc- 
heer because there was no experi- this p prince of raw materials cessful manufac ture and use of ru 

‘in the field to serve as a guide. Without it, modern sys- ber produe 

the instigation of the Office of tems transportation and Six years ago w hen we sud lenly 
Scientific Res varch and Dev velop- ii munication could not function, our lost something like 90 per per cent of our 
three American chemical con- health and well- -being would supply, it was fortunate indeed 
q cerns who were interested in the and whole arts and sciences would “that the results of many years of 
research | reports from England « co- research on synthetic rub 


Pes: * The Oxford unit is the amount of penicillin _ 
“ordin: ated their technical and scien- whic h just inhibits growth of « standard test bers had been brought during» the 


ific efforts. in the field and estab- issolved in Preceding: decade to a point whe re 
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se scale production was possible. sible time plans which were agreed 

_ Our greatest military leaders have a ‘ upon by conference and compromise 
said that without | the marvelous ac- and adopted is the best available 
complishments i in manufacture and standards _for accomplishing 
utilization of synthetic rubbers the desired objective. ‘patents and 


war could not have been won. D 


mans h: ad turned | to ms an-made rub- government were poole for the 


when _ off from natural. benefit: of all. Much has been said 
sources by the British | blockade of and writte n about synthetic rubber — 
the seas, but the attempt to use poly- _ but, little empha isis has” been giv en 

dimethyl butadiene had very slight to the part which sté andardization 

success even in the day of limited _ play yed and without which the whole 

use of automotive transport and a program would have failed. 

different type of warfare. This fs uil- 

ure, however, led them to further STANDARDIZATION | 

‘research resulting ev entually 1 in the Ine of the first deci ‘islons required 


was. the selection, the many 
In this country, , the pe prices 


synthetic rubbers w which chad been 
of 1925 and the natural curiosity of | 


made by researe th oy workers, of the 
Cc ientists to know e al out the articular ones inclu lec 1i in the 


proportion of approxim: itely . 
per cent butadiene and 25 per cent 
Styrene was chose n for the greater 
: part. of rubber progr: am, the 


4 general “purpose sy nthetic “4 GR-S, 


ur- research information — available in although st smaller amounts: of the 7 
ing the first W orld W ar, yn Ger: ote the va arious units of industry and yj others were 


authorized for r special 
This ‘hoice was not 
satisfactory to any of the 
mi ajor inte rests but was as agr 
the one w hich most. 
all. 
whether the butadiene, which must 
hav ea high degree of purity, shoul 
be made from alcohol or from petro- : 
The former cc coulk d be gotten. 
into o production more rapidly but is 
costly. After much 


-argume nt, often confused by politi- 


and industrial pressures, 


ature of rubber provided a power- program. Sever: ul gener: eral types ‘ommpromise was re ached whe reby 
‘ul urge in research whic +h culmi- = were possible, including copolymers - 3 part of the huge program was based 
in 


“nated i in the dev elopment i in the early _ of butadiene and sty rene or buta- 
thirties « of neopre and ‘thiokol. - dier ne and ac ry lonitrile, poly chloro- 
“These first Ame rican r rubbers prove ed prene, -polyisobutylene, poly- 
valuable for special “purposes rubbers. 
such as oil resistance but Ww ere too ences, atid cx 
anc nd not well suited for the - 
eneral In 19 26, the B. F. 
genera 926, the 
Goodrich >. started intensive work 


the dev: elopment nthetie 


* 


7 


the te for rubber- like 
mers but also in m: any cases, were | 
obliged to develop the raw mate- 
rials and | practic al proce esses” for 
their productio n and purification. 

From this work came many inter- 

esting and valuable le. producto, 


ew 


ers. 


plant uc- 


vas. bt for. their produc- 
£ ion on semi-commercial scale. 
1941, about 8000 tons of Ame 
synthetic | rubbers were pro-- 
— in private ly 
; a hich resulted in an American syn- 
thetie rubl er us 
) r indu try op ratil 
at a rate of more than 1,000,000 
tons per year by the end of 1 1944 
was a triumph ofe ooperation among 
arch men , development en gi- 


in ‘government and indus- 


After mi: any confer 


alcohol plants” have now “been ‘the 


first to be discontinued because of 
In pass it may be © 


aleohol butadiene to give the 
possible relief, with the 
major portion: coming» along | later 


he 


from the petroleum in industry. 


le 
| 
| 
> 
= 
it 
_ 
all 
4 
— 
icts Division. Fractionation towers of the butadiene unit. 


pacted _monomer is 
t e polymerized emulsion before 
oagulation of the rubber. rhe 
standard reactor holds about 4000 
gal., and the te mperature is closely 4 =) 
controlled by a water 
reaction is exothermic. In 19 16 
a Dr. Semon es estimated that this pre proc- a 
ess alone used about 7 7 per cent of 
ni ition’s entire Ap > supply. 
These plants: when went 


Wg 


difficultie es and chi anges, a 
re markable- achievement reflecting 
great credit to those responsible and 
method employed for their 
design. _ However, the he quality of the 
from the different plants s was” 
variz able at first and the rubber 
cessor could ‘often tell by the 
_ charac te risties which 
luced the lot 


7) 
in technical advisory. 


ae Polymerizers Used in Manufacture of Synthetic Rubber nario ‘ Ss experts repre se nting the v ari- 


ad butadiene from 4. sure ata temper: iture of. 50 in o., the Government agency which 
um Is mé ade by dehydrogena- presence of a ataly: st and reaches headed the program, all phases of 
about 78 per ¢ cent conversion in 12 whie h were ke kept highly confidential 
ion in cracking, ate r an emulsi- the interest. of security. 
rene. comes from dehydrogena- 
‘fe tion of ethyl benzene made by the 3 
alkylation of coal-tar benzene with 
hea is made from ethyl alcohol by 
de hydrogenation to acetaldehyde 
which ther converted to croton 
aldehyde by splitting c off water. The 
croton: aldehyde re: ucts: with ‘more 
7 ethanol g giving but adiene, and water, 


and regenerates acetaldehyde. Tan-_ 
i, alum oxide on silica gel is used as 

‘or the -polymerizi ition pila 
hich we were built and of ope erated by 
the rubbe industry , research and 

developme nt men who had bee 
through very limited pilot pl: ant 
experience w orked wit ho the best 
mical engineers and produce 

who could be assembled 
_ and brought forth the design of a 
unit ant havi ing a 
pacity estimated lat 30, 000 long 
‘year and, except for sever ral 
smaller units and a few minor 
changes ev ery pla ant which was built 


in the million-ton program m consisted 


of mult iples of this unit. The poly- tesy of | Charles Mayer Studios 


zation is conducted under pre - Stripping Columns for Recovery of Unreacted ! Monomer i in Synthetic Rubber Manufacture. 
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W hen the A. S.T. wee 
rated i in 1902, it had as a start some 
dozen specifications standard 
steels” which had been developed 
within the > small group of approxi- 


mately “seventy te chnical men who 
had been meeting for about 

ars. New committees were at 
formed to do for cement 
paint what as already so well 
irted on on iron steel. The 

number “men. cooper: iting ‘goon 
grew sever: al hundred, and the 


_ movement spr ead until by the time 


of the first World War there were 36 ¢ 
technical committees dealing \ Ww ith ¢ 
different materials and types of f test | #8 
embraci ing a membership of nearly 4 


and tests” had been de 

ae veloped, and r many rese arch ‘proj- 

7 ects, to prov ide much needed tech- 


Courtery of M. Payne nical knowledge, had been initiate | 
‘Synthetic Rubber Plant at Neches, Tex. Reports of the committees, papers Hy 


built Akron through which stand- cand spreading new know ledge, and adopted had published i in 
ard test me thods and di ata w ere” reac hing compromises which could Proceedings from the beginning but, 
exchanged by the va various s synthetic be tolerated, until, finally, American the time of the first World W ar, 
plants. Better standardizs ition and rubber was repl: ace the the specific: ations” for materials” 
of both production: proced- natural material the majority of test had become 
ures and methods of quality e evalua- applications. Fy So wi see ag again in the numerous, they had to. 
tion were de veloped. Closer specifi- rubber industry a most e ffective e publishes se parately in a Book of 
covering all operations from employ ment of the pattern: which Standards: -compr ising than 
the raw materials to the finished been developed through fifty “1600 pages. Many important 


= 
te wee years of standardization activities ices were rendered to the Govern 


pro 


improvements in the polymers in the American Society for Testing in that war. 

i in the operating techniques was  Materis als. Now, the pela ‘is 

continuous. Today, output ith the need for wartime haste than 6200 indiv iduals, companies, 


from each plant alloc vated to and secrecy eliminated and the re- universities, and government agen- 
‘users without regard to the s source, the industries s from cies. ‘The Society has a tec ‘hnical, 
and the user rarely can an tell from the im rovel rnment control to the basis of ery and executive staff of 42 

material itself” enterprise, , the question now -time employe ees and 
Never before in the rubber industry faces of how to retain the demon-— its ow own headquarters building 


id such a hi high degree of standardi-— strated benefits in our economy of Logan Square in P hiladelphia, across: 


ao. 


= 
zation been realized. the standardization procedures from the Public. Library, adjoining 
7 


STANDARDIZATION PATTERN “government. ortunately, and close to the F ranklin Institute. 
_ In discussing the rubber program, —_ answer is at hand in more effective ‘More than 70 technical committees 
mention should also be made of the utilization of those pre- -war or- actively engaged d in research ai and 
work « done by the Rubber ganizations from which the Gov ern- standardization — work on veral 
Ment derived its pattern. Let us hundred different _ “materials, 
Board and later by the technical then turn for a | moment. to an ex- veloping methods of test and specifi-_ 
group of the Office of the Rubber  ai:nination of some of the accom- cations which are of utmost import- 
Director, ‘spear- -heading of A.S M., w hich, by ance to industry and which now re- 
dustry the many changes i in specifi- of illustration an and compar ison, 7000— pages for their publica- 
cations for the thousands = show | from tion. During the recent war, the 
which future progress in the hemi- contributions and services to the 
eal industries may come. As Abra- Gov rernment were sO great as to 
ham I Ancoln once said, we could merit Ordnance De -partment’ 
first know where we are and whither Distinguished Se Service Award and 
resenting all interests, smoothing are tending, we could better” the Navy Award o f Achievement, 
out misunderstanding, — judge what to de and how to do it. a its hich were conferred on the Societ 
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in addition numerous other 
awards s and lette ers of commen- 


of 


dation: to indiv idual committees. 


S.T.M. AND CHEMISTRY 


The society from the beginning 


been concerned with the chemi-- 


range of solvents 


and the like but is now actively en- of composition, 
gaged in standardizing the applica- a alloyi ing with other elements, coat- oo 


spectroscopic methods in- 
uv olving ultraviolet and infrared ab- 

sorption techniques for the. analysis a 
of hy« lrocarbons derive ed from petro 
In another committee, that 


— ings of more resistant metals and | 


"paints, and control of 
both. chemical and electrical. It 


mm ay interest you to know that two a 
Bs the present sites are on prope 7 
available by the University 


Gaseous Fuels, an application of 
the mass spectrometer as an analyti- A 
eal tool is being veloped. Time wide ly varying sections and cli-— 
does. not permit. ‘more than bare “mates all ov er the country. A vast 
me ntion in other committees of the amount of know ledge has been 1 ob- 
on specifications and methods tained from these projects wh 
of test as applied to Soaps: and deter- has been invalu: able in pointing the 


gents, adhesives way for reduction of the huge loss” 


cal industry. _ Every chemist 1 is 
‘familiar with the long lists in the 
catalogs, of the chemical supply 
houses, of test atus labelled : as 
aa T.M. standard. The work o 
A. 8. T. M. in rmom- 
eters, test sieves, and chemical | 
‘glassware almost taken for 
on 
‘granted. The more recent w or 


California while others are located 


on 


| for pH measurement, spec- 
~ trographic analy sis, and on photo- 
metric and colorimetric methods is 
perhaps somewhat less familar, 
though: much of this has now been 
included in a most useful book on 
chemical analysis of metals which 
re has become an impo ortant laboratory 
not only in the metal indus- 
tries but. in other fields as well. 
Mention shoul 1 also ‘made o of 
work in the field of X-ray diffrac- — 
tion, carried out jointly with others, 


which has resulted in the publica 
tion o of an 8500-card file of X-ray 
diffraction | data for chemical analy 


rou of im portant rese: arch proj- 

part of a Tent: ts ociety which 

P panting for Identification 

of Cryst alline Materials by the 

number of AS .T.M. technical chanical Engineers, on the proper- 


ommittees in the fiel ds ties of metals at high and low tem- 
2 materi: als and products are 


direct! concerned ith spe ifi pers ures ; have over many 
? wl ca- 
ns met years and he AV e aided i in the deve ‘lop-- 
10 and me hods of test for indus-— 


‘ -ment of metals for the severe re~ 
trial chemic: ls for products in 


= 
quire ements of _temperature, 
manufacture of which industri: ial 

hemicals are usec be The ommit-— 


sure, and corrosion that are found so 
“frequently throughout the chemic 
» ye é 
ee on paint has developed a grea industries. Investigations of cor- 
number of ‘Specific ifications and test 
methods for pigments, drying, - oils, 


-Tosion itself and d methods for i Pilots of the purple twilight, 
aint driers, thinners, Shell: and 


prev vention ‘constituted a simi- with costly bales; 
lar phase of the Society's 3 activities. Heard the heavens fill with shouting, 
varnish and lacquer mi aterials, 7 

rm as tests for the paints then 


It has been estimated that the ad _ Pe he ig a ghastly dew 
s’ air vies, grap- 
D-2 on Pe through corrosion of ferrous met 
= 
Committee Potro alone reaches the fantastic figure 
Products and L ubricants, 


Since ‘about 1916, the Society has With the standards of the 


pre “many | me thods of te maintained test: racks for exposure plunging thro’ the thunder storm 
0 f tals by Till the war-drum throbb’d no 
tests of a wide variety of metals | ‘bY m and the battle flags were furl’d 
means of which reliable data could. . In the Parliament of Man, 
be obtained on the effect. of various 


son covering 
on Federation of the Work d.’ 
methods employ red. for the their = 


~ 


matic 
for test and comparison e ‘the 
from time to time in the form of | 
have attained le: ade rship in their 
committee ‘reports. Suc h long- time 
Society in the form of special com- cessfully. coope rative effort 
s ganization, but their effect on 
authorit: ative guides: for the indus- 
civilization is incalculable. 


industrial 
hydroea such as ber n- in developing reliable me ‘thods 
“zene, xyle ne, -toluer ne and solver 
naphthas, rubber, and plasties bei results are published by the Society 
must suffice to say that these groups 
“symposia, technic al "papers, and 
fields and whe re the results of their _ 
work | have been published | by projects can only be carried out suc- 
itions of standards, these vol-_ within a sti able and continuing or 
umes: are generally regarded their ect 
progress: of scie nee and the advance 
3 tries and laboratori ies conce red. 
{ESULTS OF Some S all” 
Researcn Prose — In the ast analysis, we are all a 
working to the same end, name ly, 


™ 


the improvement of the lot of the 


human race and though as’ Te ‘nnyson a 


8 ays ‘Scie ‘nce mov es, but slow 
slowly, cree Ping, on from ‘point to y 


5 


initiated in its early days and which — 


‘still in progress. Researches 
sponsored. by the Society, jointly 


4 
with Ame rics an Society of Me- 


bom. the lessons of the past. . Per- 
| 


haps then we shall see the final cul- — 


mi n tation envisioned by that. same 
( 


p ret nearly a century ago, when 


wrote’: 


human eye could 

Saw the Vision of the world all 
the wonders that would be; 
Saw the heavens fill with commerce, 
argosies of magic sails, 


its 
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(Fig. 1) is ore vared with a keyhole 
i er rally notched by first arefully Battelle 


drilling with a No. AT drill and then 


due ibility of the Charpy ene vi 


Reproduci 


Notche: ed- Bar Test" 


By y N.A. Kahn’ a 


ry ~ 
an effort to obtain data whic h would serve to indicate 
ity of the single- blow Ch: arpy note hed- bar test, the authors solic ited the as- 


e of se sev en industrial and Gov ernme ent l: phinedent ies in carr Vv ing out the. ao 


, complet tely mac hined but not 1 notched, w ere 


the reproducibil- 


tests dese in this 

pre pared by ‘the from a uniformly | stress-relie “ved, low-c: urbon, semi- 
killed steel. of the rating |: was with 24 of 


‘ead 12 with V-ty pe ch. Six eac ach ty pe were e teste eac 
a - aboratory at room temperature; the remaining six of each type were re- : 
turne to the authors for test at the Mate rial al Labor: atory: of the New Yor 
Naval Shipyard. A similar set of specimens was notche d and tested by the 
authors for comparison purposes. 
In ad dition, the temper: ature-impact relationship | of the material for both 
types of notches was ee rmined on specimens pre pared and tested at ‘the 


Tn the of opinion of the authors, evidence is prese ented which indicates defi- 
“4 ie superiority of the keyhole notch over the \ 


V notch for the class of stee 

"investigated, with: Tespect to reproducibility of the notch contour, repro- 

of the transition 


= 
and revelation 


ee NE of the primary 
objectives 0 of nt _investiga- 
tion assigned to authors, i in- 4 
volving medium steel plate of 
welding qu: quality, is to ‘determine the 
susceptibility. of this class of mate- 
rial to embrittlement at subat- 
-mospheric temperatures on the basis 


single- blow Charpy 


would be necessary to to give | detailed 

consideration to the re lative chi ur- | 


ac teristics of the kinds 


Fig. 2.-Charpy Specimen with V Notch. 


notches commonly employed i in the 

is 


tional types of which are shown i 
Figs. 1 and 2 It will be observed to 20, per depth of the 


that the standard Charpy ‘specimen bar with a 0.25-mm. radius at 


root. The for mer specime n is Lis gen- 


notch 2 mm. in diameter extending 
to heed of the he bar, while 


cutting the slot. by any convenient 
5-deg. V noteh extending method, Ww — the is 


NOTE.—DISCUSSION OF THIS PAPER IS | 


tention of the author. Address all communica-— 
Charpy ‘spec imen was ma ainly used in 
e: arly inv vestigations s of low- -tem-_ 


me Philadelphia 3, Pa. 
The opinions or assertions herein» 
ature properties, number ¢ of 
aboratories hav in 


be construed as reflecting the views of the Navy — 
Department or the Naval Service atlarge. 
Principal | Metallurgist .and Senior Metallur- 
» New 


4 are the private ones of the authors and are not to 
recent 


York Naval 14 Alley Brookly n, N. Y. 
The boldface numbers in refer 
the references appended to this paper. 


al aboratory, 
hifte d to the use of the V notch b 


bility of the e ‘Single-Blow Ct 
est 


that it shows greater 
in r »vealing the tra ansition 


‘that 1 the energy: 
drop in transition region is. 


more pronounces d because of the 


_greate difference in en ner gy lev els 
above and below the tr 


temperature. the other hand, 


those who have continued the use 
of the keyhole notch claim that | 
be more vecur rately prepared 
‘and “consistently reproduced 
th: ut the energy values show less 
scatter” at te mpe ratures outside 
the transition zone. It has been 
further stz ated that milling cutters 
for the notch are difficult. 
manufacture and reproduce, that 


slight variations in the ‘V-note he 
profile appreciably affect the en- 
ergy Vs alues, and that the machining : 
marks or scratche s are > not in the 
optimum direction w ‘respect t 
breaking stresses. It is 
practice of at least one laboratory 
to allevia ate the effect of mi nachining- 
arks by "polishing the base of 
’ notch with a rotating 0.020-in. 
di ame ter wire 
dum 1 abrasive. 


er, another 


laboratory has indicated th: at the re 


appes ears to be “no significar ant 
ference between | polished and un- 
In orde r to establis h relative 
merits of the keyhole and V-note a) 
“assoc ‘iated Ww ith the Char} py test, 
authors solicited the cooperation 
of the | following seven laboratories 
a in the ¢ pre paration of test specime ns 


al and in the perfor mance of a series of of | 
ross-chec king tests: 


ris titute 


Research L atory, U.S. Steel C 


Kea ny, N. J. 


Mets us Research Laboratory, arne 


Institute of Technology, ittsburgh, P 
National Bureau of St: andards, 


A 


ation, Annapolis, 
, Wa 


using 600 carborun= 


ita 
on 
lm 
tl 
Taig 
g. 1.—Charpy Specimen with Keyhole 
4 
has a 4 
it — 
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We 


» 


an 


ig. 3 — Microstructures wi 


in Nital and Pic 


are listed. bears no rela 

the order in Which the 

tests have been tabulated herein. At 

The obj ject of the inves estigation: 

described in this paper was to 
tain” data which w ould serve 
indicate the reproduc ‘ibilit y of 

single-blow Charpy notched 
test, , with pa wticular emphas sis on. 

variations in energy V values for e ac h 

of notch as they may be 

fected by diffe re nees in mi uc hihing temperature impest properties, 
the notch and 


differences: in tes t- 
square, 


results of 


Bar 
No. 1¢ 


a 
Carbon 
Manganese 
Phosphorus. 0 
‘Sulfur 0 

Nic kel 
Chromium 0: 
Molybde 0: 
Vanadium 


hot-r olled | bar 


"selected for test. chemical 


com vosition of the ba ars, whic were 


heat, is given in. 


all from the same 
Table I. Bars 1 


=~ 
ral le ngths of a low -carbon, 


semikilled steel in the form of 3 

=. 


and 


— 


“Striking 
Velocity, 


ft. per sec. 


* Bars L and 2 represent material furnished to 
the cooperating laboratories. 
> Bar 3 was used for determination of es 


ot 
ru 


hee” 


ral. 
| 


Ch: arpy specimen: blanks « cut from 
No. 24 | No, hese bs urs were partially : 

by y he ating for 1 br. at 14 

Ce cooled), prin cipally f or = 


0.52 | O51 
| 5) 0.015 ful 
040 


| Bar | Bar 


‘| of re ving st resses. 8. 


ig. 3. It is to th: 


3, whic ch was used for the low- 
te mperature tests, shows 
banded structure that might hav 

n era adicated had a higher an-— 

stoe k were nealing te mper perature been emp 


Twe nty-four | Ch: arpy specimen 
blanks, ¢ ly machined 
4 


2 were used 


S USED BY THE | COOPERATING L ABORATORIES. 7a 


mm. 


mm. 


American-made, Sauveur and waits 

Amsler 
Riehle 


Amsler _ 


requirements 


A.S.T.M. 


15.7 A 
2 stated 


notches polished with rotating wire using 600 10 ft. “tb. range of 
4 V notches formed in shaper. _ 
© V notches milled with angle cutter. & xperiments conducted by 
‘scatter’ between duplicate test bars. 


BULL 


machine was used. 


It is therefore their stan ard practice to | test with noteh hes in the - as-machined “condition. s 


ETIN 


— 
— 
ih 
— 
j 
— 
deve — 
4 
— 
| ing of Metallic Materials (E 23 41 T), 1942 Book of A.S.T.M. Standard 


notching, wer re submitted 


n: ate Von notch. The labor: atories 
i. "were e requested to return six of each — 
type to the authors at the Material 
- Laboratory for test in a 120 ft- Ib. 

Amsler impact testing machine, the 
results of which 1 were expected to 
indicate variations in notch p prepa-_ 
ration w ithin a given aboratory 
from one ‘laboratory to the next. 


to test the be lance of the specimens 
their own mac hines, the results 
of wi hich were expected to indicate 
variations due to the combine def- 
fect of differe in notch pre pa- 
“ation and testing machines. The 
authors also notched tes sted 
six specimens of each type for com- # 
parison with the results of the other ir 
laboratories. All tests wer 
_ made at room temperature (70 
_ Each laboratory was assigned a 
code letter Ww vhich was used to iden- 
tify. the sy spe cimens proc essed by a 
particular laboratory the re- 
sults of tests thereon. The follow-— 
ing example will serve 


e to be 


Laborato 


The laboratories were also req juested 


CLAMPING Sckews = 


‘Fig. Drill Jig Used by Authors for 
Preparation of Keyhole-Notch 


F. ). 
ke and teste by | 

Specimens AX1 to AX6, inclusive— 
key hole notched by laboratory 


tested by the euthors. 
ac 0) Specimens AY1 to AY6, inclusive ‘was found to be the case ‘with: the 


> = 


_ notched and tested 


—Vv- -Notch P Profiles of Charpy Specimens Prepared by t the he Cooper. 


Specimens AZ1 to AZB, inclusive—_ 
by the authors. 
, 
particular “laboratory” were 
from. sti agge ered positions: in two 
bars order to have 
adj: ncent to one another. addi- 
“tion, the blanks from bar 


specimens of all laboratories 


were mi arked to insure that the 
-noteh hes would all cut into the 
ame side of ‘the bar stoc 
summary ‘of parti: al infor mation 
supplied by the v: arious cooperators 
with respe et to test methods 
-equipme nt is give in Table 
it to be noted that the 
mper: rature- in t instances de- 
ated somewhi vat from the specified 
of 70 F. While the informa- 
the cooperators is 
would appear that 
there are signifie: ant differences in 
the construction o of pendulum- -type 
impact testing m: achines, particu- 
larly in regard to the shape and di- 
nsions of the specimen 1 supports 
and striking edge, which are not in 
all cases in full conformity with 


current A.S.T.M. sti ands ards. 


Specimens. 


r 


ye Cl ime 
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LE Ill RESULTS OF CHARPY IMPACT TESTS ON SPE CIMENS 
TESTED BY 


PERATING LABORATORIES AND 
ABORATORY OF THE 


square grade Bw ‘anne aled at 1450 F. a 


er Impact Testing Machine under a striking velocity of 16.5 ft. per second. 


eyhole Notch 


eo 


q 
= 


to 


"supports a striking | edge were 

to confor “essen- 
tially to AS S.T.M. requirements 

“and. substituted for the origin 


parts before proceeding with any 
"tests. It is to be noted that the | 
radius ‘specified by AS S.T.M. for. 
edge of the specimen 
ratner sharp and it was sub- 
uent 
able digging-i in o¢ the 

“points of suipport on specimens re- 
quiring relativ ely high energy V values 

to rupture. This is not considered 

desirable, since it may appreciably 
the energy values obtained. 

Sev eral vi ew ws of | the drill rill jig 
sed the a authors prey 
us sed y the pre} an 

mens are shown in Fig. 4. A jig 
this ty pe serves to. minimize 
drifting of the and sane ides 


al 


fractured “addition, ‘aun 
duction a stop insures the 
specimens are at the 
longitudinal distanc from one end 
the s spe scimen , thus pi prov viding | for. 
greater ease 
in the testing mi achine. The 
notches i in specime ns prepaied by - 
the authors were ‘machined with a 
high-speed tool-steel milling cutter 
te of the shipyard’s own manufacture. 
In this connection, might be 
entioned that some diffie y was 
factory cutter. Of four utte rs 
“that were manufactured, none was | 
found to be acceptable. pon 
grinding : all four, one was. found to 
be reasonably satisfactory, and this 


cutter was employ ed in the machin- — 


¥ 


| 


ly observed that consider- 


_keyh hole- -notch ( ‘harpy ged of the authors’ specimens, 

_ Before the -notch spe 
“ture d to 
_ the profiles of the note ‘hes of seve ral rs operators s and tested by the authors | 
“spec cimens from each laborator at the Mate rial Laboratory were 


cand 


in lining up 


Laboratory 


bd 


graphs of representative “specimens 
are shown in Fig. 5, in which the 
white line supe rimposed ov rer the 
- a tual notch profile re presents | the 
* theoretically correct ‘notch outline. 
7 should be especially observ ed, 
1 ‘ai for purpose of |: ater discussion, that _ 
the notch profile’ of specimens pre- 
pared. by laboratory K is appreci- 
shi arper than the theoretical 
outline, as well as those of the other 


NOTCHED BY THE 
THE AUTHORS AT THE MATERIAL | ‘or 50. diameters. 


N AV. AL SHIPY 


hr.). ALL tests conducted at 70 Pina 12¢ 


35 36 


36 


Keyhole Ne Notch 


ts) 


Voiue, 


__Graph 


| 


eee of Charpy Impact Tests on Specimens Notched by the Cooperating, 


Laboratory 


PY 


would have relatively. little e fect, 


since this notch is not as sharp as a 


AM specimens notched by the 


cimens re- 
the authors were tested, 


in a water bath at 70 fora 


period of 3 hr., then quickly trans-_ 


were polished o1 on 000 emery paper 


examined under a "magnifies 

TABLE IV.—RESULTS OF CHARPY IMPACT 


TESTS ON SPECIMENS NOTCHED = 


Yin. square grade Bw steel, annealed a 


| 


| 36.0. 

! 
ee 

37.0 | 

47.0 | 


| 

36 


; 


ON 


47.0 


31 
31 
28 
3i 
30 
28. 


hole Note 


to 


4 a 
| 
—- 
340 300 | 223 | 398 | 220 — 
ah 38.7 | 34.2 | 33.5 26.0 | 24.2 | 22.8 
“| 30.5 | 19.9 22:5 | 330 | 23.0 
Average.... | 39.3 | 35.9 | 35.0 27.3 23.8 4 
li- | | | 34.0 | 29:3 | 30:5 | 19.9 | 21.4 | 33.0 | 21:9 4 
47.0 | 41.8 | 45.0 | 30.5 | 31 8 49.2 | 27.0, 
38 36.2 | 3 37.2 examined in view of the fact that 
age... | 34.3 | 36 | 38 35.7 | 3 these were all prepared witha stand- 
3 m4 7 | 37.5 A ferences at the root f t he notch. 
- 
h 
4 as i 
q 
| | 4 
33.8 | 30.0 | 49.2 | 
| 40-0 | 30.0 | 
| 2.9 
wo | to to 
j 340 | 36.7 31.0 | 33 


TABLE 
Values given are in ft-lb. 


Keyhole Notch | 


Cooperators Note hed 

and Tested by Tested by 

Authors | Cooperators 

(x1 to X6) | (W1 to W6) 


35.5-36.7 7 or 5- -36.7 


38 (C) 
7 (B) to 


—B8U MM ARY OF SPRE AD IN CHARP Y IMPACT TEST RESUL 
Letters in parentheses denote the individual laboratories involve ed a ‘s 
Cooperators Notched and 
and Tested by Tested by 
to Z6 to (¥1 to Y6) 


30.0-33.5 or 
3.5 (B) 
33 .0-49 


- Minimum spread shown by an tndivid- 
laboratory 
Maximum spread shown by an individ- 
ual laboratory 


_ Over-all spread of individual results—_ 


laboratories 


34. 3 (A) to 
38.8 (C) or 


« 


ne anc 


ferred to the testing machi e and 


Va ariab les due to mi ate erial si: size 


noteh (all ¢ 


vi nt in 


Transition 


producibility v within indiv idual labo 


notch itse lf or to 


the cooperat ing laborator 
somewhat from this requirement. 


Zone Deter mination: 


Referring to Fig igs. 6 and 7 and 
Table V, ‘it would ‘appear that the 
keyhole notch afforded better. 


4 


_ratories, as W ell ; as from one labor: 


tory to anothe r. However, it was 

sus pect ted that not all of the “scat-— 
ter” in n the V-notch test ‘results 
due: to lac ‘k of of reproduc ibility in the 

n variations in test- 

ing mi achines 0 or 


ise of ‘oe 


th and shown graphically in Fig. 
6 The results of tests: on speci i- 
notched and tested by the 
“operating laboratories are given in 
Table IV and shown. gre :phically 
In each of the gr aphs, the heavy” 
presents — “ave r age alues 
lable V represents a summary of 
the spread in the Charpy energy 


as giv ven in Table ss IIT and 


and it in ‘te subsequent prep: aration 
cross-checking purposes, as W all 
asin the conduct of the test, every 
effort wa was made to eliminate: 


Variables. due to 
position (material used was 
free from segregation and all 
‘from ‘the same of ‘the ‘same 
analysis). quested to perform the harpy tests at 
ariables due to ms ater rial condition “room temperature (70 I It may be 


ot bars were hot- rolled ir n the same lot 3 noted from Table IT that at least two of _ 
ABLE VI.—E FFECT OF LOW TEMP ER ATURES ON CHARPY IMPACT VALU E Ss. 


_ Specimens notched and tested by the ee o-in. square grade Bw steel, annealed at 1450 F. (1 hr. “a 


c 


> 
Ss 
a 
a 


Discussion or Dara ® 


aaterial 


relative ly 


80 


—20 


T Temperature 


34 0| 31.2 
34! 
32.8 


Coo 


Oo” conmoowo 


Ser 


Cooperating Laboratories. 


3 The 


Notch — 
(WI to W6 Sets ) 


poratories. 


notch than in the case of the keyt hole | 
greater r “scatter” in V-notch test 
~ results was therefore > sought i in the 
temper ‘ature-imp: act rel: ationship of 
the material. In this” regard, 


tention is to the state ent 


that “the sharper the 


noteh, the higher is the 


ture of the drop,” referring to the 
effect of notch on the tempers 


Specimens were accordingly pre- wile 
pared from bar 3 for random cover-_ 


4 
age of the temperature range 


from 


boldface numbers in refer 


pee the references appended to to this 


ita deviated 
> 
28.5 (J) to] 17.1 (K) to| 14.2 (K) 
‘4 “41.8 (A) or 49.2 or | 60.2 (A) to 
30.7 (J) to | 18.9 (K) to | 15.9 (K) to 
Cr averages.............- 89.4 (A) or | CA) or 
Tig 
> . 
to be due to an inherent characteris- 
i square stock tie of the material selected for test Fi 
on specimens notched by the i 
ay 
4 
35 
il | 
4, 
| 
| goto | 61.5 | 51.5 | 61.0 | 50.0 | 38.5| | 16.0 8 | 
| 88.0 | 51.8 | 53.0 | 31.5 | 40.0 | 23.0} | 19.0 
' 4....... | 85.0 | 60.8 | 53.5 | 49.0 | 30.8/ 35.0) (200) | 8.5] 
5........ | 77.3 | 82.0 | 51.0 | 47.0 | 43.0) 19.0] | 18.0 es (8.0) 
| Average. | 82:8 | 63.5 | 52.7 | 47.9 | 39.2 |-28.1| | 17.9| | 
| 77.3 | 51.8 | 51.0 | 31.5 | 30.8 | 19.0) | 16.0 
Spread.. {| to | to to | to | to | to | 
90.0 | 82.0 | 54.5 | 61.0 | 50.0; 38.5) | 20.0) |10.8| | 
| S........ 42.5) =| 33.5138 .8) 12.5 2 3.0 
| Average. | ie 38.6) | 35.4/39.8/ 27.8 | 
oe...) | | | 38.5 | 34.0 | 30 me 8 


temperature of 100 F . in _ the 
note he (mide lle spec imen in t 
and at al temperature of in 
the case of the keyhole notch (bot- Py he 
om specimen in set). both in- 
stances, these temper: itures mark 
“the beginning of “ scatter” in the 
absorbed energy values. This may 
also be confirmed by referet nee to 


able VI and Fig. 8. 


igure 9 9 also the 


tempe ature | below. F. = 
below 0 F. for the keyhole notch, as 


‘ratures mark the end of ‘ ‘seatter”” 
for a in the absor bed energy vi values, as 

“the: ‘tem er: .ture- tin., and then n quic tre indicated in T: VI and shown 

pact rel: ationship of the mater ial, as to. the testing ‘machine ‘and— graphically in Fig. 

affected by the keyhole and V types” tured. would there fore be expected 

of notches. The test Results of the ter mpe rature e-impact “that. ke eyhole-1 noteh harpy spec 


series are given able VI and mens of the material selected and 
cat the Materi al Laboratory by the shown gr: aphieally in Fig. 8. The tested at 70 F., which is above the 
‘pecime ns were prepared "appearance of the fractures is shown transition zone should show 
as 


in quintuplicate for at each in Fig. 9, the orientation of tively “little “ atter’” in the results 
a and for each. type of | the specimens is identic al with the a 


and an ener rgy- -absor ption level 
‘notch. Specimens were maintained arrangement of the test data in — on the basis of graph V (Fig. 8), Ps 


at an ‘intended temper: iture in a a able V in the vie inity of 36 ft- Ib. 
liquid bath (water for temperatures | * ae is to be observed from Fig. { 9 ~~ be noted that the over-all av: selena a 


of 70 and and that a suggestion of the onset of value obtained on 
i 


dry ic vat ‘ ‘ittle type ‘notched by ‘ 


= 


tm 
__| _V- Note 
ee 
d — 20 40 80 100 120 100 80 60 40 a 
— 
— 
|. 
| 2 sare 
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wor. 908 
Sein, square grade Bw steel, annealed a, 1450 F., 1 hr. 
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tested by the authors is 35.6 ft- Ib. Vv -note tched and tested ¢ 

- Graph II (Fi ig. 6) indicates that the je at 70 F. by 

i. ically the same for all cooperators, — TABLE VI. 
: particularly it if the one isolated value 

of _cooperator be disregarded ; 46. 

37. 

33 


1 ft-lb. 
7 ft-lb. 
8 ft-lb. 


“noteh re reproducibility. 
wor would also be expected that 

notch Charpy _ specimens the: 
material selected and tested at 70 F., , 

_ which is within the trans ition zone, 

should show ‘scatter’ in the results 

= 3 of tests. The low level and relative e he 

lack of “s ‘seatter” in the va alues: ob- 
tained on V-notch Charpy speci- 
notched by sev eral of the 
cooper ‘rators (graph I, Fig. 6) may 
be a reflection of the fact that 
the root radii | of ‘the notches pre- 
pared y these laboratories are 


. 41.4 ft-lb. 


0to 


THEORETICALLY 


CORRECT 
radius Ww hich, at least i in the ¢ case of | oie 
laboratory: K, w: was sharp enough 
have sh: shifted the transition zone or ; = 
region of “scatter” toa tempel ature 
4 above 70 F. This factor may be eX- 


re further by reference to Fig. 


to repre esent: the temperature-impact 
‘relationship for the theoretically 
correc t \ ‘notch profile. 
mens having the t noteh are These v 
tested at temperature 7, for ex- 
ample, the Impact values w ould be 
extent “indicated by the vertical 
‘height between the upper. and low er 
portions the “scatter ” ba und. 
For a notch which is appreciably 
; sharper than the correct notch, the © 


4 


= 


all ‘spread, 


tr ansition zone. 


shifted to a region of higher tem-— 
perature, as indicated by the band — 
to the right of the shaded area. 
In this: case, specimens tested at 
temperature Ww would show rela- 
_ tiv ely little “ scatter” in the impact 


values, which is probably what hap-. 
“pened in the case of laboratory K. 


Methods: 


This line of reasoning leads to 


should have shown ‘scatter”’ ‘in tl 
V-notch: test results and an over -all 
energy | level substantially the same_ 
from one laboratory to the next. 


not well” standardized 


‘The fact that they did. not is. an AS 
indication of differences in machin- 

corespond- 


ing of the notch, with correspond- 


ingly poor reproducibility. In fur- 


support. of this concept, 
7 results of tests made on two sets of | 
4 of the subject: 


= 


cies betw een 


m 


BUL 


2 ft-lb. 


expec ted to show “scatter” to oan and also practically the same over- 
which | is indicative of 
reproducibility i in machining of the 
notch, despite the fact that 
‘temperature of test was within the 
It therefor 
entire temperature-impact curve is concluded that: ‘the la lack of repro-— 
-ducibility evident in the form of 
“horizontal spread’ in gr aph 
(Fig. 6) is: assoc iated with vari: 
tions in notch processing, : 


; “seen. in the notch profiles of Fig. 5 


Variations Due to Testing ‘iin 


As previously indicated, and as 
eonclusion that _ all laboratories: shown in Table IT, it is evident that : 


in all cases, ; conform “to 
S.T.M. requirements. These 
variations in construction, together 

with possible differences in ‘ealibra- 

tion and test -methods, may ac- 

ame for the addition: il discrepan 

the results of tests deviation reveals the transition zone 

material, made on specimens 


on ‘different 
+ 


the auth rs, pared : to ‘the resulis of tests on speci- 


“mens notched by the operators 
and tested by the authors: (com. 


Figs. 6 and 7). For ex -xample, 
for V-notch specimens prepared and 
“tested by cooperator A, , the 
pact. values range from 48. 0 to 60.2. 
Ib. "(average 5d. 9), compared 
to a “range of to 47 
Ib. (av erage 393) for “specimens 
tested by the authors; ber the key- 
hole notch, the respective values are 
5 37.2 to 41. 8 ft-lb. (aver: erage 39. 4) 
and 33.3 to 36.0 ft- Ib. (average 34.3). 
Since the notches were all machined ; 
by cooperator ‘A, appreciable 
differences betw een the values ob- ‘ 
tained by cooperator A and those 
"obtained by the authors must be at- | 
= to variations in the two | 
testing machines or test 


30.8 to 50.0 


NOTCH 
SHARPER THAN 


THEORETICALLY 
CORRECT PROFILE 


has been suggested by one ¢o- 
ope erator that the striking v velocity, 
initial energy of the Pendulum, 


eager 
_-variations the. rigidity of. the 


10. The shaded band ‘is Fig. 10.—Effect of Increasing Sharpness VAT i0us machines, and dimensional 


be? Notch on the Location of the Trans- 
_ ition Temperature Zone. aa 


a 


values: show approximately 


variations in the spec imen supports 
have had some effect on the 
test. results. The : authors are in- 
clined to believe ‘that, these 
‘suggested variations, “the effect of 
variations in the dimensions of the 
imen supports and striking edge 
is: perhaps the most. ignificant. 
An investigation into the construc-_ 
tional ‘differences in testing ma- 
chines, a and their _ effects on 
energy V values is, of course, a study . 
in itself, but there is sufficient ev ey 


dence to indicate qui ulitatively that 


differences do affect the 
sults. _ There is therefore further” 


need ation of impact 


reproduci- 
bility | as affected by 
‘the tw o notches may be properly 
evaluated on the basis of comparing 


results obtained with the two 


’ attrib- 


as ma y 


be. 


inthe the constructional details notches in at least three locations 
~ various impact testing ¢ machines a are with respect to. the transition tem- 


and do n not. 
curre nt 


perature zone, umely y, at tempera-_ 
tures abov e, within, and below ‘the 
transition zone. F or temperatures 
above and below the transition 
“zone, a low average ition is 
desired, and for temperatures w within : 


the transition zone, a high average — 


adv antage. 


and to bett tter 


Table 


ETIN 


a 
| ft-lb. 
3.0 fb. 
vee 2 ft-lb. 
| 
A 
/ | 
/ 
4 
a 
il 


is based upon values given in sha ur de fined by the keyhole- 


hs. 
and represents the gree notch spe scimen than by the V -noteh the ke a 
reproduc ibility obtainabl by specimen. The char: acteristic tem- difference with decreasing tempera-— 


guthors. perature-impact ‘rel: ationship shown name imely, , stee eel marked CW1 


m- 
le, in 1 Fig. is similar to that 1 hows the onset of the transition — 
on ‘the low- range at —10 F,, as compared with 


Notch | Notch 
in which Fig. 12 reveals the onse 

60. deg. ‘egion omple tion of he se att 
of “ecatter,” energy values are is quite evident, 1 


Test temperature immedi- high, and actures are of - notch curves gr 


20 sstic or fibrous energy values with | no 


¢ 34.5 change to mi an 
verage value, [t- 2.8 
Average deviation, ft-lb.. 
Average deviation, per 
ately below transition 
zone. 
Average deviation, ft-lb. . > a ais 
cent 


It is. th: vt 
shown a greater spread than that = = 
with» the notch at 70 F ould 20 40 700 1201 140 120 80 60 40 20 O -20 “40 
not be evident: the key hole re Temperature, deg. fohr. 
Fig. 12. ~ Low-Temperature Charpy Notched Bar Impact Properties of Two Medium Steel 


rp this connection, , it is the fractures are of the granul: ar or “fracture, while the keyhole-notch 


to whe noted that a jig- -guided « drilled cleavage type. the region of curves sharply reveal the transition 
“seatter,” the energy ralues tend in the manner illustrated by 
curately using different No. 47 to be ‘either er concord: antly high with the characteristic te mperature-im= 
drills, than ¢: an a V -notch usin ng fibrous fractures or concord: antly ‘pact curve shown in Fig. 
differe nt ‘milling caster low w ith granulai fr: ac tures. The authors believe that the 
at the is beliew ed that Fig. 12, r comments taken from 
tion or “scatte zone is more ing “temperature-impact rela ation- an unpub blished report t prepared by 
ships for two 20- Ib. medium steel M Gensamer and co-workers, are 
plate samples, further of pertinent interest : 
demonstrate the greater selec ‘tiv ity @ absorption 
of the key yhole notch in locating the curves were determined for a number of 
: region: of se atter r, and in rev ealing rimmed, semikilled and killed steels in th 
differences in the susceptibility of —as-rolled and normalized conditions, using, 
the materials to low -temperature both ke yhole and h ch specimen imens in the 


-embrittleme nt. x It i to ob- Charpy impact test. 


served that, the basis of the Asingle curve does not adequately 


represent the behavior of a iven steel 


in its transition range, since the mechanism 
curves for the two stee Is m: iv Ly prac 
of fracture is changing, and the region is 
> ANOS er y 
tically e superimpose and ther by nature one of great se ater, 


hi little to indi ate any difference 1 In With V-noteh specimens, 


_—Characteristic Im- - the behav ior of these t stee Is tion bet ween the various: steels Is not as 


4 with de creasing te mperat ure. owe define ed as in the case the ke 


hole ¢ an be reproduced “more ac- 


IMPACT VALUE 


ed | 
ns 
4 
b- 
— 
4 
— 
— 
1- 
of — 
fe 
, ios 
- y iq 
— 
| 4 
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| 
- 
— 


specimens, the or of ¢ irop- off ters | and oee ‘asiona al post-treatme nt of varis 


s somewhat differe nt. the root r: radius employes of V and key- 
In every instance, the keyhole resulting in appreciable \ variations | hole types of | notch on the energy 


perature serv with 1e - 
emperatu et 5. vari itions ene neounte rec inav variety of ste els in various 
‘notch spe cimens, the magnitude of the 


ow e V note were sufficie re ons. ce. the results 
«difference depending on the particular steel the Ag nol h w I uffici ient ine ther of 


to cause apprec iable differences this work will not be avail: able for. 


The keyhole notch the energy- -absor ption level. quite: some time, the authors con-— 


pha 


greater selectivity in the separation The variations’ encount Te’ 


the transition ranges « s of the various steels, 
and from this point, it is to be lent to ause a shift. in the transi- ate discussion and. dev 


as superior to the V-notch test for this tion zone of the material tested. ment in this field. 
group of stee ds. It should be » empha- - sharper the note h, as in the 


sized, however, that the orders of merit of ase of cooperator K, ‘the higher Ack now 
various steels indicated by the two 
isthe transition temp>rature zone. 
tests differ. i- 


sidered it desirable to publish their 4 


the V -notch | profiles” were suffi- findings to date order to stimu- 


INCLUSIONS. ‘uction of impac t testing machines urtic this: 


r test metho resulted in ap- ive 
re differences in the Charpy s of ate 
ing conclusions are warranted, at Preciable differences PY rom members of the 


No 
least for the class of material tested: ke -yhole- - and V- -notch test values, aboratory of the New rork Nav 
ased principally upon comparison Shipyard. The authors rs also wish 


The Charpy notched- bar. test the cooper: tors’ I‘ results _with “to the ‘ir appreciation to the 


ds ac Q se e Ships 
sa lequi ate reproduci pility if thos obt: ain on pecimen ns Bureau of Ships, Navy Department, 


the: test is pe formed at a te mpera- note by ‘the ¢ ooper: and for permission to publish this paper. 
ture outside of the transition zone. tester | by the authors. 
The reproduc ‘ibility obt: rained The keyhole noteh ‘is better: 

ith the yhole notch is o of tha the notch in respec ect to 


higher order than ths at obtained definition, of the Zone of “‘seatter.” \ R 


with the V notch. The ‘authors are inclined to favor The Theory ‘a Testing: 
The production of Ww ider adoption of the keyhole Influence of Temperature, od 


De formation, and Form and Size of 
hole notch is well sts and: irdized and notch for ‘he arpy n¢ note ched- bar tests. iF 
inv olves the use of a simple drill ever, it “appree iate that. Proceedings, Am. Soc. Testing 
5 


jig and a No. 47 drill. more work remains to be done Vol. 38, p. 119 1008). 


‘ 
The production ‘the fore a trend i in| this direction ¢ can be (2) H. Greav 


ffect of Temper: the Be. 
notch is not as well as fully realized. In this” connection, 


~ havior of Iron and Ste ‘el in the Notched-— 
that of the ke yhole note eh in view Woof the authors are now engaged in a Bar Impact Test,’ ‘Journal, Tron and — 
the fact arious forms of cute. athe extensive program of te sts Steel Inst ol. 102, No. 2, p. & 23(1925). 
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Determining Consistency on mall Samples 


where the amount of mi teria rial is so 
NOPSIS ‘ 4 ‘small that none of the conventional 


‘Disk ‘Viecometer and for termining Viscos sity. 4 
ie ristic can a be used. we 


more common te risties. rators are able to re pe ter ve a Vv ‘the Te *Xas Qj ‘Co. 


-minations on a given sample wi now bein ing considered for use as” 


within 19 pe er ce cent. 
. ed of 1 me asuring -consis- 


used ants from bear arings where DISCUSSION OF THIS 1 


INVITED, either for public ation or for the atten- 
ust tion of the author. Address all communications 
Al to A.S.T.M. Headquarter: rs, 1916 Race ce St., 
recognized da there is a for a a hore are many types of delphia 3, Pa. 
1 This at a meeting 


method of determining» consistency | tests where it is highly desir- Tee -hnical Committee G of A.S.T.M. 


on Petroleum Products and Lubricants, 
on smalls samples of of lubrie ants. able to determine the ¢ consistenc y of January 17, 1947, in Washington, D.C. 


2 Mat Lat t Th t Cash 
There is often occasion to ex amine the lubricant following the test, but 3 Materials Lebors Ohio. 


il 
— 
at | 
Til 
| 
t 
it 
x 


= 


— no 


a in gram centime ters. The 
deriv: ation of this formula and the 
details of the method used with the 
have been reported 
The v ‘alidity of the Disk Viscom-_ 
eter and m wethod use are ) chown 


within 10 | per cent with det 

mined by modified Ostwald viscom- 
eters sand corrected for temperature 
the A.S.T.M. Vise ‘osity-Tempera-_ 
ture ‘hart 


1. Disk Viscometer. 


yon small sampl 


ag ‘ 


instrument (see 


iscosity, Soybolt 


it requires: a sample | of at least 3 
h ma: ‘not always be availab 
and it is also subject to the com- 


sists of two flat ‘disks mounte fac 


le, h other in such that 


Ing each O a& ne anner 
when they are pressed toge ‘ther they | 


a 


that is made against the 
\.S.T.M. Cone Penetrom 


on othe or. One disk is 


eter—that 


through. 

s, the results obt: ained lack prac tic: loa ge ar chi ain by y e a varia ble speed 

‘significance. The Materials Labora motor and ¢ an be driven 1 at speeds: 


ry of The National C. ‘ash Re gister from 2 to 18 rpm. "The other disk 


“developed a an instrument 


is atte ue to an arm ¢ alibr ine 
ho 


= fully fills need. his sine va 


strument is capable of de ‘termining 
appa wrent vis iscosity =eithe 


stic ater: als over a 


various sizes m: aly pk at dif 


ferent positions. A film of lubricant: ti 
may ‘distributed between the 


disks, by pl: ue ing a — near the 


s over 
— one » to turn agains 

4 spring tension is to- 

gethe spring tension is re- 

leased whe n the material under test 

‘appears at the edge of the disks, 

further spre ading 


eliminati ing any 
or The film ‘of lubricant 


ance to our. ation. De ter 
mination of this chi aracteris tie ¢ ‘on- 
‘sists of spreading 15 5 ml. of the lu- | 
bricant in question on the bottom of 
10- P dish, exposing it: at 
158 F _in a forced draft oven, and 7 
comparing the consistency before 
and after e xposure.— Originally the 
— comparison of consistency was made 
_ by “feel. ” But this w: us decidedly 
ins vdequ: ate since on 


ly comparatively 
large differences could be de tec ‘ted, 


and there was no quantit: itive w: ‘ay 


ps trent viscosity of the material m: Ly 
of reporting results he sample be computed. or the: instrument 


Was so smi all th at no conve ntion: al used in | this work, a “disk speed of 


method o of me uring, consistency 
coulk be us sed. In attempting to 


rpm. and a material having a spec ific 
gravity of 0.9, the apparent viscos- 
find a method of asuring consis- ity in $ Saybolt Universal 
tency on the sample available » the 


0S- 
Vi iscometer was deve eloped. 


mit a a the “driven disk 
to the station: wry one. This torque 
is measured by balancing it with 
weights on the calibrated arm. From 
we ight of ser d, “the 
torque delivered and the dime nsions | 
and speed of the instrument, the 


Seconds is 
vt X 11.33, where w is the weight of. 
in milligr: ams, and ¢ is the 
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Fig. 2. Comparison of Viscosities 
mined on Disk Viscometer with Those 
Determined with A.S.T.M. 


ee ition n of 


before, and is re- 
- porte «1 as the perce ntage of j ine rease 
‘in viscosity occurring during 
sure, 
In de termining gumming 0 on vari 
ous lubricants, | it was found that the — 
nt was not limited to 
with | n naterials. Ac cordingly 
the e possibility of using the instru- 


ment to meg usure 


use 


“pla 
pare nt viscosity on tum 


mi: y ‘withthe "Disk 
Viscometer.  Leaka age occurs when 
2 working with oils lighter than 200 
Saybolt Universal Seconds and dif- 


The boldface numbers in refer 
the references to this paper. 
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aa the Disk Viscometer now replaces 
The “‘gumming”’ charact 
be 
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— 
ged 
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ranging from 200 to — 
— 
‘ 
or 
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OF LUBRICATING GREASE CHARAC’ TERISTIC 


greases ¢ can be ed 
Oil Base at cosity (Disk Table II consists of five results 
obtained with the Disk Vi scometer_ 
on each of two | greases by each of 
Grease C. Aluminum 380 analy’ ses of the data i In lable Il. 
Greane E. Aluminum 2152 The data obtained by each operator 
Grease F. Caleium 8 14 349 P : 
Calcium 300 283 are analyze zed in Table III indicating 
that a single operator may expect t 
cosities above 500,000 S: aybolt U ni- -vary no more than 14 p per cent from 
versal Seconds are used. This i is a grea ases A ‘and G, sodium and average of his results, the mean 
wi ider range in consistency than n may = respectively, being no more ‘than 6 per 
tional cosity of oil they differ widely “The ability of different ‘operators 
_ to reproduce results is shown n 
Table IV. Results of two 0 erators 
should ‘aot vary more than 19 per 
Saybolt Universal Secon Saybolt U sal 7 
eG _Say niversal Seconds 4 cent from the average with no more oy 


| Operator No.2 | No.1 | Operator No.2 than 6 per cent mean deviation from 
| 8078 887 and acquaintance with meas- 
It is recognized that the rate of in apparent viscosity as ned s could be reduced consid-— 
shear is a significant factor in deter- with the Disk Viscometer. Th his er rably. 
mining apparent viscosity on plastic comparison ‘indicates. that the cor 
size is held constant for any given. ofagi grease is a function of s soap, soap 
o of material where rate content, _and viscosity of oil ‘base, apparent viscosity of lu 
is considere has been pointed Beer- bricating greases | may be determined 
illustrate the use of this instru- PABLE IIL—DISK VISCOME TER REPEATABILITY. 


that is, apparent viscosity, of lubri-- Saybolt Universal  Saybolt Universal Seconds 
cating greases, ‘particularly where Operator No.1 | Operator No. 2 
only a small sample is available, and Apparent viscosity) 
to compare the results w vith 1 those 
size of 4.2+0.2 mg. was cused with a = 
standard disk speed of 6 rpm. sothat 
uniform rate of ‘shear pattern was Sproule, itherg g, 
used throughout. All determina- = mer (1). as as 4 mg. 
tions were made F Georgi and. C ‘onnell (2) hay ave ‘T iscosity 
In comparing the characteristics pointed out that viscosity is a funda- lubricating greases determined 
of lubricating greases, Table I, it is mental property of greases just as it with the Disk iscometer is, ot 
that the apparent viscosity as of lubricating oils. It is also of 
determined by the Disk V much greater practical significance any one the conv ventional 
cannot be correlated with any one than other common characteristics teristics. 
of the more common e¢ characteristics. : of greases s. In’ Table I it is seen that abet 


However, there is correlation with greases D and E have practically opal BLE VISCOMETE 


Grease D Aluminum 


different factors; for instance, WwW ith the same penetration but it would be Operators) 


“there j is a re ‘ls between apparent applica ation that should have 


Universal 
viscosity and the viscosity of the oil or vice versa. a. The difference in - Seconds | Seconds 
base, but this does not hold with bem the nature of these greases is readily Apparent viscosity (av-| a 


erage of ten deter- 
er reases F, ( +, and H. Howe ever, apparent from the app: rent ViscOs-  —minations—5 of each 
Ww ith gr greases F and G there is a close ity determined « on the Disk Vi Maximum deviation 
f 65 


greases and B, and C, D, and EF a serious error to use grease E foran Grease 
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average 3 
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"Method D ) 3044 at ‘the present 
\BORATORY abra- "writing includes three methods for” 
tests are run for control, devel-_ determining abrasion resistance. 
opment, and research purposes in These are the Du Pont or W illiams 
most rubber laboratories. The  ques- ‘method, , the National Bureau of 
tion “ “How well Go the: results of Standards method, and the U.S. 
particular abrasion test ber Co.method. 
with in a particular 


Other machines which were men- 
service application?” is constantly tioned in answers to the “question- 
being asked . It wi was ; the assignment: ni aire included the Goodye ear Angle 


of the authors of this report to ob- described by Vogt,> the 
tain data and « opinions on this ques- ~Lambourn | (British Dunlop) 
tion from representative rubber: ¢hine described by Lambourn,® "and 
technologists 
=4 
PRocEDURE AND Rests 
5 a questionnaire was submitted to 
number of laboratories. which the 
section members felts ts were most 
representative of the laboratories 
interested in abrasion testing and 
i which would be most likely to have — 
data on the correlation of labora-_ 


tory and field tests. ne ‘questions 
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Fig. -1.—Correlation of and 
Tests. fi from | Laboratory No. 


the Goodr ich machine yet de- 
- scribed in any publication. . In the 
latter r method the sample, in the 
‘fom of a sheet approximately 0.1 in. 
‘thick j is cemented to the periphery of 
small diameter pneumatic tire 


air pressure. he 


4 . W hat typ pe of laboratory abra- 


tests doyouuseP 


What type stocks are te 
on the various machines used? | 4. 
What degree of correlatio 
you find een labora 
iA 4. Do you follow the A. S. T. M. inflated t to a fixed 
Standards “Methods” D 394 and, if Book of A. S.T.M. Standards, Part Part 
, in what do your Pw. Vogt, “Analysis a Typical Angle 
mistry, Vol. 2 ( 


Labora- 
Industry, > 


tion Between Road Performances and 


? The | Goodyear Ti re and Rubber Co. , Akron, 


Ohio, 


American Cyanamid c 


8, Inst. 


and 


n Absnion Tete for Rubber, of A\S.T.M. D- 11. 


8. 


With Particular Reference to the Rela- 


-Patberg, and J. C. ‘Zimmer, “Flow 
‘haracteristic s of Lubricating 
4 Greases,” Institute Spokesman, Vol. 6, 
Nov ember, December, 1942, 
January, February, 1943. 
Cc. W. Georgi and John F, 
“The Effect of Mineral Oil Pour Point — 
on the Flow Characteristics of Lubri- 
cating Greases,”’ Institute Spohemmen, — 


R. F. MeKibben, ‘Disc Viscometer 


Engineering, Vol. 2, No. 


| ot of sf Sub- 

on Rubber 


is also driven, but ata fixed differen- 


tial in surface speed to that of the 


tire. A controlled stream of dust is 


te red te to » drop on the abrasive for 


the purpose of preventing its gum- 


ming This met hod i incorporates: 
features which are departures 
from the methods previously used. 
These are the pneumatic cushion 


and the use of dust to preve a 
The e results obtained given in 
Tables I to III and Figs. 1 to 5. In 
ade lition to data obtained in answer — 


to the questionnaire, additional pub-  ~ 
lished are shown in Fi igs. +6, 


The reached aft after con- 
side ration of the answ vers to the 
questionnaire are as follows: 
Reliable data were avi ailable 

respect, to tire treads. 

‘Data and opin 1 other products — 

were few and 

x Unaged somples tested in 
laboratory 


}° Aged samples tested in 7 
(24 hr. at 100°C) 


GR-S Treod 
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Du Pont on Fair after aging test Fig. 2. 

Goodrich = Fairly good for natural rubber—-see Fig. 3 

Angle (modified) Fair with limitations?—see 4 
Goodyear Angle (modified) F air with: limit ation? 


ory index ~ 


None 


Rubber Not reported Essentially 


L Lambourn Fair with results in about the s same order. 


ni 7 \ as given by the DuPont machine 
podyear Angle Good with limitations : 
8. U.S. Rubber Good to pooré 


Loborat 
= 


Some 


_ @ For comparison of different carbon pee the correlation is very good. Saheeibaae tests tend to 


ide = 
Se Pe ¥ magnify differences found in service tests. Factory-mixed and tubed stocks should be used rather than 
Fi g. 3. —Correlation of Laboratory ‘and laboratory-mixed stocks for best results. Softener variations including fatty acid cannot be suc cessfully ; 


Road Tests. Data from Laboratory No. 2. Pigment be kept within a narrow ompounds of widely dif. 
adh + Correlation is good if the following precautions are are observed: (1) A minimum eight wheels: should 
js 


a — a 2 be tested per compound, (2) tests should be run both before and after oven aging, particularly when GR-S 


9) ra y wre is being tested, (3) an equilibrium running temperature should be attained before a test is started, (4) a 
de VF T he re Was ge ne ral ¢ greement— standard should be run with each group of experimental wheels, (5) the test wheels should be systemati- 


or y tests and pe rfor Ue of rubl er Carbon black variations give good correlation between laboratory and road tests. Fatty varias 
‘tions do not. This test is less sensitive to modulus or hardness variations than other methods. 
tire treads \ wa as fair. for most of the = i d —_ fatty — content introduces an appreciable error. Correlation for GR-S compounds poorer _ 
than tor natural rv 


_HEELS ANI ES. 
I.—I S AND SOL 


mpounding variations. Laboratory | Method Used Correlation Followed 
: Bureau of Standards ‘airly 
(a) Cor re lation i is not gor od if the Bureau of Standards | Fair ssentis ally 

No. 5.............| Bureau of Standards | Fair with limit: 

Bureau of Standards | Fair with limitationsd | Essenti: ally 


® For best correlation the compounds tested must be in the same hardness range, have approximately é 
the same state of cure. and contain the same amount and type of softeners. | art 

= : Correlation is not very accurate. It is better for natural rubber than for GR-S. wa - 

¢ When minor compounding variations are tested thee orrelation is fair. s When widely different types | 


‘of compounds are tested it is 
= Ba Fair for materials of similar composition only. Plastics or high resin stoc rks give false results. 


ae Method Degree of 
Du Pont No specific product No data 


Du Pont Belt covers—chute  Nodata 
Wyzenbeek | Elastie plastics Thought to be 


“30 30 0010 .| Du Pont Hose and belt covers, | Doubtful 


Fig. Du P Pont No specifie product No data | 
~ Road Tests. Data from Laboratory No. . § - @ Satisfactory for distinguishing good from poor compounds and for control purposes. It does not dis- « 
tinguish smali differences. Because of the wide variety of conditions to which these products are sub- 


) Correa yt good when 

) orre ation is not ood when 
comparing various base -polyme experience me smber rs of 


‘Several reports indic ated that the | | © section: 
-correl: ition: was less satisfs ac tory for 
WE 2 Diffe rent road tests. will not 
¢ ‘orrelation i is not good when 
omparing rs dically different com- 
pounding techniques. 
(d) Correl: ation is ge net rally 


good when comparin ng various grades 


yon 


The Du Ju Pont machine i is the 


= 
pon popula ar of those used for tire- 60 80100 
tread» Ww vork. ~The Goodye ear angle = 
Fi 


3 ig. 5.—Correlation of Laberatery and 
-abrader is the next most ‘popular. Road Tests. Data from Laboratory a. 
In the footwear industry the Bureau au 


of Ste indards Abrader is most widely 


“The. reasons for failure of -corre- 4 reasons for disagreement on 180 200 220 
| R 

lation are important sine treads have been deduced fre Road Rating 


vould indicate in what respects p pres- comments recei ive ved 6. 
ent laboratory test methods are in- “laboratories a ne pan the sonal 34. "i fe 


ex~ 


Ind 


bourn-Dunlop Machine 


improved Wear Resistance 
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lating-Lam 


Rat 
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att: 


’ 
various stocks 


perature lev vel fro m tests. 
a The : abrasion of a tire tread is — 
inte rmitte nt, a partic ul: lar point on 
tre: ad cont: vets the road only 
once in each revolution. of 
the |: aboratory te sts are continuou: 
* _ Laboratory tests tend to over- 
asize th effect of high modu-— 
dus. is | probably associated 
Is 


the difference in cushioning of 


specimen, th: at is, a | a pneu- 
‘Fig. —Correlation o aboratory an 7 ba 
Road Tests. Data from report a Seb = cushion in the tire and only 


committee XIV, India Rubber World, Vol. = de flection of a relatively th tin 
= 81, No. 2, Nov. 1, 1929, 


es e Goodyear an rle abr: ader 
migl. occur if the two tests were st. ( Th 
is some what better = re 


ander ‘difi ent conditions, as, 


for example, | if the tire designs were 
different, if the average te mpera-_ 


ture during the road tests were 
ferent, or if. the abrasive character 4 


of the ‘road surfaces were. quently err: atic due to the 


re rendered 
ries of “compounds in 
same a precise correlati 
etween laboratory tests and all 


on 
‘occur on the arily for ‘the 
road is not 
sible. 


reason that the abrasive “track is 


being const antly renewed. 

e sta of cure is usu: a Many 

the same ‘in the laboratory, test. 


pon 
specimen and in the tire tre ad. If i 


brought: in the discussion fol- 
there were a constant difference this 


lowing the Symposium | on Abrasion 

would not be as object tionable, but: 

the probabilities are 


th: at ‘it is Varl- 


rt ati ngs from. time to time, the tem- 
on rature effect, the exa iggeration of 
If the laboratory speci-— 
“mens are made from stock mixed 


the modulus effect. in most labor: 
ona laboratory mill, the degree of 


x Dunlop Mochine 
* New Jersey Zinc Mochine ‘ 


road 
ate a 8 


to be appreci ably different from the tions — . 
factory mixed stock used is that of gumming the abra- 


tory: tests, , and the problem of gum-— 
ming of the abrasive track were ‘dis-— 
pigment dispersion and the : amount 

of bre: akdown of the rubber is likely | One of the ‘most consiste nt fn rjec- 
Because of this “const: tantly 
4. The rate of wear changes in '@§ 


if 
desi 
given to difficulty, 


either by the method of dusting or 
by using ac ontinuously re newed 


stiffening c or softening resulting from 


continued cure or aging. This fac-_ 
tor m: vy at times be responsible lor 
ersing the relative position of rack. Ott thods such as 
stocks. This" does “not: in ht be 
laboratory tests, le: acter prior to testing mig it 


ler me 
a 


course of a tire test due to 


extent that it does i in serv ice. 
5. Labor: atory tests ar usually There appes ars to be no immedi- 


made to proceed too fast. The na- = 
ture of the abraded surface and the 7 
partic les remov oved indicate a a 
different: process than. occurs 
6. The temperature coefficient 
of abrasive wet ar is quite high an and 
is different for different stocks and _ 
different polymers. hip Laboratory 
“tests may and probably do rate the 


ods as they now appear in A.S.T.. M. 
r 
Standard D 394. This is based on 


the results the questionnaire: 


are followe: aa w ith h but. minor 


ate 
of the 1 


anc 


rer 
ewe & 


abrasive 


should 


ig gestion that the samples be ex- 


necessity for revising the me th- 


hine 


Angle Moc 


Laboratory Index- 


o © 


Road Tests. Data of J. L. Tronson bo 


W. Carpenter, “Abrasion Tests of Vul- 
canized Rubber Compounds Using an 
Angle Abrasion Machine,” Proceedings, 
_ Am. Soc. Soc. Testing Mats., Vol. 31, Part I, 


gener: ally good. experience with 
Goodyear angle abrader con- 
sideration should be | given to ine lud- 
ae this method i in ‘Standard D 394. ru 


SuMMARY 
ere appears: to have been no 


improvement in the 
degree of correlation between lab- 
oratory aision tests and service 
‘ tests on rubber tires since the 1931 
Symposium on Abrasion | Testing ¢ of 
Rubber.*® The’ limitations with re- 
t to compo unding variations 
essenti: ally the s ‘same tod: 
al 


on rubber products 
othe are too few to. r- 


mit any conclusion to be drawn. 
sasons for the failure of la 


Ther 


oratory tests to. correlate with road 


results are many and vi iried. Some 
of these ; are listed in t this report. 
7 hey "represent not only w eaknesses 


in the labor: atory procedures, 
tter laboratory test t method 
incor porate the following: 


features: 


1. Cushion the t 
minimize the modulus 


2. Provide means: to 


gumming of the abrasive. — oe 


the rate of wear, 
by abr: ading intermittently and 


Sg partly by use of less load and | duller 


a abrasiv e. 


te 
Use a test specimen 


ow hic h can be cut from a tire tread if 


desirable. 


also difficulties standardiing 
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emperatures- of Rigid 
= E. M. Schoenborn Ss. Weaver, ke 
tially independent ¢ of the other . For 
purposes of test, there ‘efore, consid- 
eration. of each one se separ: itely 
emperature at which a will ignite and the rate at which to be of distinct utility. he 


burns may be considered as two separate and independent measur-— : 
pres sent investigation as under- 
able ‘This a method od for evalu: ting the 
taken with a view toward devel 


ing ¢ a sound method for determining 
the “first these characteristies 


using simple, straightforward test 


By measuring the actus al temperatures h at known — proce dures simultaneously, 

‘toward secur ing a body seful 


~ 
This temperature physical data a on a W ‘ide variety of 
is to depend upon nature of the substance ty pical commerci: il m: materials. 
the of any given furnac ce subsequent study wil ill deal w ith 
rature, it is a appal -mperature 
Py atur so Lown 1at the pparen ignition te mperature ; burning r ate of such materials it in an 
a function of the time required to ignite the specimen. T his rela- t * 
attempt to correlate the two 
tionship is esse ntially  indepe endent of the nature of the materials tested 
d appears to hold over a wide range of te mperatures and times. 
Results obtained on the thermosetting and thermopla types 


> tre TorK 
vestigated preclude the establishment of a 1 single furnace temper rature us W 


allmaterials; An ex xamination of avail ble lit 
probable mechanism of f ignition is discussed. A rigorous a analy- 


sis of the flammability p problem i is ‘complicated bya lack of information 


on the thermal properties of and by the difficulty of applying onal ay & ‘formation on the flammability char P| 
state heat transfer theory to materials Ww vhich deform, decompose, or. 


4 
acteristics of these materials. 
are otherwi ise —— unstable at the temperatures involved. 


cific data charac ‘terizing a 


stance are few and scattered, and 
peratures. Althou igh mos the burning” rate rather than tempera- 
HE modern plastics were 1 not developed ture of ignition. . Standard texts 
iia istics of rigid plastic ma- -_ for high-temperature Ww ork, there reference books | give only br ief con- 
terials do not appear to have are “many applications wherein the sideration to the problem and then 
ceived at the hands of the standard ease with which they ca ean be ignited in connection with 
uthorities attention and sus- the rate at at which ‘stability. Compa wrative flammabili- 
tained investigation which other” are of paramount interest. of a selected number of mate-— 
properties have received. Applica- relating to flaramability rials, when reported, are usually 
of data for engineering and de- of the : SO-Ci ulled rigid: plastics are of ‘qualitative in nature while the 
. ie sign purposes emphasizes the need real importance, even though inter- fil ummability of othe hers is stressed i in 


“vealed only a limited of in- 


only for increased precision in est is no doubt greatest in the publications and manufac- 


the test method but also for sound | of finely divided materials, . films, turers’ bulletins Attempts. at pro- 

in terpretation ¢ of results in the light and thin sheets. E ven the se viding quantitative 1 measurement of | 

of fundamental relationships. Pre-— extinguishing _ types haz- properties have been advanced 

diction of the behavi ior of a giv ardous under certain environments. pt the 
naterial under a wide variety of ‘Thus, simple, rapid, and reliable “Materials, 


conditions and uses is possible or only Means should be available for ev alu- 
re t ot only the tendency of plas- 
when such rel: itionships are clearly a ing not only the tendency of plas- ‘the National ‘of Fire U 


understood. ties to ignite and sustain flame but vriters. . Most. of the test proced-— 
Organic plastic substances differ predicting their performance are somewhat alike in prineigle 
essentially from the common struc- under extreme thermal conditions. differ « only i in their applicability 
ural mater ials—the metals, ceramic The flammability characteristics | to materials of various fort ; 


ware, glass, concrete, ete.— —in their of plastics comprise two distinct A general survey of « cur ent test- 


me pasurable— properties: the ‘ing methods is given in recent edi- 


— = temperature at which incipient com com-— tions of the Plastics Catalog (s), 
NOTE.—DISCUSSION OF THIS PAPER I 
either for publication or for the bustion takes place, and (2) the | an excellent. summary of the 


tention of ‘the author. Address all communica-— rate whi 1¢ mbu: tion ) 
tions to A.S.T.M. Headquarters, 1916 Race St., at . co proceeds. philosophy and tec hniques- of t test ; 
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Burning r: rate of the narrow ‘and n noting time for the lea 


relate to the plastics. indus- strip in inches per min- edge of the flame to travel a pre- 
try are discussed in a recent report ute and heating i is obtained by use — determined distance along the tube. — 
the National Board of Fi ire ‘a globar ¢ elemer nt at F. The fire-retardant properties of 
Underwriters (4). dition | to Treated textile fabrics are tested | for be measured!* by ‘ignitin 
rel: iting: to the fire hazard evalu: ation of fire- reté irdant proper- with calibrated Mek cer burner 
properties of ‘flammable materials ties’ by igniting a vertical strip of ‘flame a number of small specimens 
‘ used in plasties processing, a com- cloth ith a bunsen burner Ste acked in tiers on stand. 
arison in tabular form of the ther- and noting the duration: of fi aming 
i mal properties and burning ch: wrac- and length | of char. Treated paper 


‘| As spect of safety and fire protection 


teristics of the principal groups of and paperboard ; are re evaluated’ i in a is ‘wihbwe n ‘and. when all ners 
and glowing has ce: ased, the speci- 


plastics is provided. Resistance to similar manner. owing has cea 

heat point, distortion Rubber insulated wire and cable mens are remov and Ww weigher 
under heat burning rate, ease of may nay be. subjected | to a flame test’ The ‘loss in weight expressed ¢ as 

ignition, character of flame, and which somewhat different tech- percentage of the original 

odor burning are e listed. The nique is employ ed. The lower end tioned wood is taken as a measure of 

eompar: ative combustibility of vari- a vertical specimen of the wire is. the fire-retardant properties ofthe 

ous plastics i also. indicated by pe sriodically heate under prescribed sample, 

classifying them according to three conditions. The wire is considered Hartm: 1ann and Ni agy (3) 

principal groups: those plastics toh: ave conve ved flame Ww when 25 5 per gs ated the ignition temperature and 
which burn. ‘at a rate compe: ‘able to” cent or more of the extended portion —_relativ e flammability of a wide vari- 

that of cellulose acetate or of a paper indicator, previously at- y of fine used in the pl 

What less that of common tached about midw jay along the industry. materials inves- 

newsprint; (2) those v vhie burn of the wire, is burned after tigated resins, ‘molding 

-owith a feeble le flame which may or five five applications of | the flame. ES powders, fillers, and some of the p pri- | 
may not ‘propagate away from _somewhi it similar test ‘procedure ingredients of resins. The 

point ignition ; (3) those employ ed for determining the flame- Minimum ignition temperature 
burning only during the ‘ret tardant properties of wire and taken: as the lowest temperature of 
of the test flame. -eable insulated w ith a polyvinyl an electrically heated, vertical, cyl- 

Sheet ‘materials used i in 


methods for 
dutial insulation such as phenolic 


evaluating the burning characteris-— 
ties of various materials have been al lic “he relative flam-— 


adopted as standard and sev eral and other types of 1: uminated sheets, | mability was determined by ascer- 
novel methods are described in the . hard rubber, as sbestos composition taining the — of an inert dust 
literature. The burning rate board, ete., , are tested for flammabil- with the 
- plastic films and thin sheets 0.05 in. ity by evaluating the tendency of | 


or rless 1 in thickness 1 is det ermined (8)* _ 


_ draft-free enclosure and igniting the 


“lower end by means of a ‘pyroxylin 


-fuseé or by a. drop of benzol. 


by suspending a strip specimen in 


of time that the material con- 


-tinues to burn and the area of the 
burned portion of the test specimen 
are taken as a measure of the flam- 
-mability of the mater rial. In testing 

‘Plates over 0.05 in. 


heat. 


about it in the form of a 1 spire ‘al 


me tion” flame | yagation when 
the m: terial to burst into flame ion and flame prof oun 


under the co continuous on of 
The 
by means « of resistance wire Ww ound : 

the time required for the r- to 
burst» ame is noted. 
burning rate « of varnished tubing 
used for electrical ion is deter- 


‘similar p principles apply ignition takes place, withdrawing it, 


the steip is hel d horizontally 
a wire gauze and the free end 


ignited with a bunsen burner. 
material does 1 not continue to 
ascribed conditions 


burn under p p 
reported as “self-extinguishing.” 


es in ‘the form. sheets or 


thickness are. brought into 


“contact Ww ith a a surface at bright red 


‘ Standard Method of Test fer 
of Plastics 0.050 in. and Under in Thickness (D 
568 — 43), 1946 Book of A.S.T.M. Standa ds, 
«Standard Method of Test for 
of Plastics Over 0.050 in. in Thickness (D 635 — 
Mt 1946 Book of A.S.T.M. Standards, 


of Treated reper and Paperboard (D 777 — 46), 
Part III-B, 


¥ Tentative Method of Test for Flammability | 7 ae 


of Plastics, Self-Extinguishing Type (D 757 - 44 
T), 1946 Book of A.S.T.M. Standards, Part III- 


Properties of Treated Textile Fabrics (D 626 — 41 
+g Book of A.S.T.M_ Standards, Part III 
b 
1 7Standard Method of Test for Flammabilit 
1946 Book of A.S.T.M. Standards, 
8’ Tentative Methods of Testing Rubber Insu- 
lated Wire and Cable (D 470 — 46 T), 1946 Book © 
of A.S.T.M. Standards, Part III-B, p. 1155. 
 * Tentative Specifications for Insulated Wire 
‘and Cable: Polyviny! Insulating Compound 
734 -— 43 T), 1946 Bock of A.S.T.M. Standards, 
10 Standard Methods of Testing Sheet and Plate — 
Materials Used in Electrica! Insulation (D 229 -— 
46), 1946 Book of A. 8. M. P ITl- 


_ nished Tubing Used for Electrical Insulation (D 


350 — 45), 1946 Book of A.8.T.M 
‘Part 


Stan dards, 


eeous dusts such as ‘and corn 


ard source of f ignition. Two types 


of a Fas were employed in these | 
tests: one, apparatus referred 
to pie e when the furnace was held 
constant at a temperature of 1292 F. 
and the second, an open-spark ap- — 
paratus in which the powder (con- 


dispersed i in the presence of a stand-— 


aining the inert material) was blow 
between two. tungsten electrodes: 


such variables as 
maximum "pressure, concentration 


The effects of 


density of dust, particle 


“moi 
moisture content, etc., on the ex- 


_ parison of the data with those for 
other materials” showed. that many 


inside a pyrex glass 


y 


plastic powders may be as hazard- 


ous as inflammable metals such as 
aluminum and magnesium, a as 
some the common earbon: i- 


=" 


= 
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Insulator 
LON Std. 722-A 


Bolts 4 X 6" 


Transite —— 


Bolt 


Heating Element. 
Hoskins FO 101 


Asbestos 


Muffle 
Hoskins FD 


"Thermocouple. 


Thermocouple Leeds" 


Di 


Transite 


perature seale, 


PERIME INTAL 
A pparatus 


A diagrammatic ske 


J tion of thin. samples when brought. 
_ Alfers (2). The is an exten- 
tures and ignition 
of the globar element, a nichrome 
in a vertic cal position within the coil. ate ignition points, were 
tim 
PEWS A 
first obser 
flame after the coil current is cut off. - 7 long as ten secon er. the 
burning is - noted, and, | whe pose (less than 1 sec.) was ob- 
Sere 
self-extinguishing types (thermoset- rl 
The ignition points of plastic ma- 
and Azam (1) who concerned them- 
would spontaneous sly burst into aratus dev eloped for the present 


per perature of a mass of 
istics | aS. been in- hydroxide which would cause 
; vestigated by Gale. Stew: art, and 
ers into contact with the surface of the 
ion of that mentioned above for on bath. Although both the minimum 
elf-extinguishing types. In place ignition temperatur fures anc 
of the globar elem« ichrome _ times were measured for a variety 
vire coil is used as the hea’ ating ele- materials, ds ata for” ‘individual 
ment, the specimen being supported. se pa- 
ae Mater: ials an are rated i in terms of igni- at noted: : one, the: minimum temper 
tion time, or time required to ignite ture 25 
the s specimen n after the « coil is ener-_ 
— gized; and burning time, or time 4 ture the sample may have been held 
required for self-extinction of the in cont tact with the molten base as 
as ten sec onds; the other, 
The amount of distortion caused by — temperature at which instantaneous 
re 
sible, the mechanical strength of the served he va variation between 
sample after test is determined. these two ‘temper ratures was often 
The method was applied only to the much as 200 F. Results were re- 
ported the form of a chart, the 
ting) and no data ‘on other v w idely 
used materials such as the thermo- 
plasties are reportec 
terials | were studied by De Imonte 
wee 
1 th 
_ selves solely with those specific tem- 
atures at which plastic materials: 
ame. heir method compr ised the 
ent of the low est 


1g ng unit consists of a ceylindri ical re 
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ved and at whi’ sh tempera - 


ignition points being shown in 
on 


teh of the ap- 


_ study is shown i in Fig. 1. The heat- a 


Ww Ww a resistance 
element. comme reial Hoskins 
heating typ pe FDI101 such as are 
used in muffle furnac es were found 


be satisfactory. hese e 


lements 
are mounted on a piece oft transite 
in. thick and 7 7 in. square, ‘covered 
with a layer | of : asbestos approxi- | 
utely in. thie ck, and bolted 
tween a transite ¢ cover r and the base 
with tierods, 
Fun urnace temperatures are deter- 
mined by means of a thermocouple | 
located in a refr: ac tory sheath near 
the | bottom center of the combustion 
spac ‘The thermocouple well is 
ace curately centered extends 
ertics ally ard a distance of 
13 am from the transite base. 4 Pre 
Timinary “temperature rave 
mi ude across a di uneter and at dite 
ferent de ‘pths within the fur 
showed considerable variation of 
temperature: with position ‘of the 
thermocouple junction. urther-— 
- more, the temperature varied w idely 
the type of base closure. Tem-— 
perat at t different depths 
¢ ‘arried out with the bottom 


of. the heating ¢ hamber and 


with disks of seve ral di: umeters- 
centered in the opening. Tempe 
“ture patterns were highly. err: itic 
n to increased convection and 
, | from the bottom | upward, 
1 with: any type of opening in the bot 


cally "Best were 
—obti ained with a closed furnace base 


Al 


ed 


= 
- 


oer 


Distonce Center, In 


Temperature Profiles 


Thermocouple Leads ——— Eraetory core 2 in. in inside diameter 

: 

77/4: 

— 

4 

m 
ion of | 
a 
— 

i 

a 
| 


as shown. Ki igure. 2 t for a short period of tim Specimen. temperatures were read 
= 


types: of temper rature trav erses | se- as heating: continues a yellow fls ame in deg. F ‘ahr. t using a Brown Elee- 


cured for this case. As might beex- suddenly appears and the sample _ tronik potentiometer hav ing a range 


pected, temperatures are at a mini- of 0 to 2000 TI T his instrument | is: 
in the center of the enclosure The apparatus is set up and all self-balane ‘ing type whieh | permits 


and vary with the vertical distance. “teste are ¢ arried out in a labor: ese Inst: antaneous values to” . be read as 


Air currents due to free convection — fume hood | in order r to minimize “rapidly. as the eye can perceive the m. 


‘near the mouth of the opening lower drafts. On comple tion of a test, A Leeds & Northrup semiprecision 

tempera rature prey vailing at the the blower is turned on for a short potentiometer as also employed 

wp end of. the period to clear the: hood of smoke obtaining furnace temper: tures 
7 any noxious various thermo- 


couples. use od throughout the work. 
In all ¢: ases_ spec imens tests, all specimens were | conditioned 


ata of Fig. 2 point out rather pare ed by. cutting le from accord: ance with the AS.T. M. 


7 fo reefully the magnitude of the er- . a 3 by 3 by 5-in. py such as Is com- a tentative method ‘of conditioning, 


involved when the temperature ‘used j flexure and impact D G18. Certain materials, 


at some point in the heat environ-— tests. Although use of | ‘round rods 


ment i is taken as the sole measure of ld have been n more de desir: able 


the ig ignition point of a sample from an academic point of view y, the tiv environmental che anges. Since 


By the heater, winding current be of this content. might be 


4 
‘ted to affect the ignition ¢ chi 
teristics of a a mate erial, it appears 


predetermined value e up to approxi- effect ‘of s 


1400 F. For the app: such an effect be found to exist ating proce 


and employ ing 10 v. 
a current each sample has a sain. hole drilled into the furn: the ls utter is 


sponds: to a furnace > of ‘in the center of one end. | The 


ese allowed to he: nat up to. the e desired 


~ sponds to 0 about: 1400 F. ad ina series of samples « of each mate a” done with the specimen holder ins a 


To hole d the specimen at a given rial. At least one hole is drilled as’ place (but without sample), the cur-— 
fixed position with respec t close as possible 1 to the farther end rent to the heate rs being adjusted 


about 700 | ; while 5.2 amp. co ‘corre- are ‘drilled to different | dept hs temperature. usuall 


he ated w all, a simple fixture made without. piercing the ‘sample. The uni il furn: ace thermoc jouple 
a short le of ste and: "thickness of the wall between the reack hed the ‘proper v: value. he 
iron pipe: anda coupling is employ yed. outside surface and the end « of sample with its thermocouple previ- 
Four small bolts screwed through hole is then measured carefully. ously affixed was then lowered into 
the lower end of the couplin 


g center using a gage and microm-— the furnace and atch st arted. 
accurately within the 
The entire sample assem! bly junetion of the within 


toa ring stand and ean the sample. 
raised or lowered at wi, 
small g gas jet ignition of in- place Addition al reading wen re 
flamm: able gases from the sample is All temperatures = re. » obtained | 


provided by a blowpipe whic h is” using standard 30 B. & S. gage iron-— the ‘time- temperature rel: lation foe 
also el: amped i in position on the ring constantan thermoc couples, June- specimen. in question was 
stand. Gas flow rate i is adjuste d to tions were carefully n made by wind- sired. Following ignition, the s speci- 
give a flame about } ‘in 1. in length — ing the e ends | of the wire t tightly to- men was withdrawn, , the flame ex- 
and the fl ame is situ: ated approxi- gether, we elding then m at the ‘initial 

mately” 1 in. from one side of of contact, and removing any for observation. 

sample. The heat en emitted from this excess metal from the end so th: at Typie cal time-ter srature curves 

flame is small compared with that the junction could | accurately. “ple 
supplied by the heater, but of located w with Tespect to the specimen 
the auxili: ary flame aids gi reatly in surface. At the high temper: atures nt ‘of ignition a 
obtaining a clearly defined point ‘of inva ved, insulation of the leads is break oce urs in the hes iting ¢ vurve. 
ignition, particul: larly with those ma- impe rative. This was ace omplished The ‘ “bre: ale point” in this curve was 
terials whic th have a tendency by use of standard 722-A Leeds & ‘found to agree closely with values 
4 flash before burning. As some ma- Northrup cer ramic insulators, v which me 
terials’ “approach the kindling tem- fit snugly into the were end of the and Electrical Insulating Materials for Testing 
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Specimens | | Time, “reasonably with the 
per Test deg. Fahr. eg. Fahr 1 
technique might safely rely on 


servation alone to determine this 


Phenolic- paper laminate 


existed as to the 
re produc ibility | of the results. 
it must be emphasized that. these 
points” are not to be 


WOE 


strued as the ignition temperature 
the specimen. Rather they are 
the local temperatures existing at a 
give position within the sample 
combustion begin 
| 254 gins at the 


148 
4 


?P henolie- cresyllic, laminate 


600-— 


deg. Fah 


ure, 


mperat 


Furnace at 8C 800 F 


Time "Sec. 

= —Time-Temperature Curves. 


. found by plotting the “‘break point” 
temperatures versus the e distance be- 
‘tween the outer bottom surface and 
the thermocouple Junction and then 
--extrapola ating this curve to zero dis- 
tance (specimen surface). The tem- 
‘perature read from such a plot i is ar- 
-_bitrarily defined as the | app: wrent sur- 
face temperature at. the moment of 


ignition. 


Melamine- formaldehyde, wood flour filler. 


— molded 


x 
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Cellulose acetate 591-38-1 


Cellulose acetate 418-16-8c.. 

01-985. 


Cellulose acetate 591- 38-8 


The results obtained using 28 dif 
ferent plastic materi: ils are sum- 
3 marized in Table I. + The number of a 
5 ‘Separate specimens employed, the i 


Cellulose acetate 591- 38-8C 
Cellulose acetate 501- -4 


E thy] | cellulose 67 8-2 
+ 678-20-5.. 
cellulose 678-2 
Ethyl cellulose 678-24-5. 
Ethy!] cellulose 
Methyl methacrylate>. ... 
Polyethylene. . 


operating furnace temperature; the. 


time required for ignition, and!’ the 
apparent ignition te mperature are 
given. Detailed data seoured dur- 
ing individual tests will be: reported 
ina subsequent. publication (6). . 
ve the specimens were taken to be 


— ter 
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— 
Ta 
— ‘ti 
| 2 850 | 54 | & 
ASTMBULLETIN May 1947. | 
— 


temperature. is — here since 
thee appears to be some doubt as 
tothe justification for such an extrap- 


lation arrive at true surface 


‘om Surface 


Zz temperature. It is well known that 


most t plastic materials are dimen- 


out by inspection of the specimens 


tures, and chin fact has 


sion 
versus 
"Thermocouple Depth. Melamine-formal- 
- d fl filled. F t 
perature, 790 F. during the heating process. T hus 
Lt the distances plotted are not those 

were supplied through corresponding to the actus al values 

the generosity of the manufacturers. — 
For obvious reasons, no further to the initial 
: identification than that indicated in _ prior to heating. The extent of di- 
‘Table’ I is included. mensional stability varies widely 
Inspection of these data reveals with: type and form of material; 


‘that a considerable range of ignition from those which | sw vell or shrink hy 
aC 
‘temperatures and ignition times slightly the temperature is 


exist for the particular plastics 
tested Low est ignition tempera- 
tures were obtained for a vinyl chlo- 


200}-— 


ride acetate product, values 
for a mineral-filled phenolic. ‘Speci- 


‘Temperature at 


mens of polytetrafluorethylene could 4 
hot be ignited under any conditions 
with the heating unit employe ed. 
general, the thermoset ting types 
exhibit better resistance ‘to high” 


Distance from Surface , In 
Fig. 5.—Ignition Temperature versus 


Depth. Bone fiber. F 


temperatures in so far as combusti- | 
bility is concerned than do the ther- 
-moplastics, although ce certain in the 
“latter atter group, of _ which poly styrene 
is an san example, rank high in the igni- 
| tion point scale. It is difficult at this 
stage of dev elopment of the method 
ito apply rigid classification 
scheme to the n ateri: in 

ty pes ‘snd His 


to those which sc soften melt or de- 
form completely. hs The relative de- 
to which material is thermally 
scribed i is evinced by the amount of 
Magee 
scattering of the data when plotted 


ized bone fiber (Figs. 4 and 5, 
hoped that as additional spectively) are typical of the more 
“come avi iilable the contribution of stable variety, and extrapol: ation « of 
such factors rs as the amount and kind their temperature-distance curves 
filler, « degree « of cure, amount 
| kind of plasticizer, or other 
ade litives | may ascerts ined 
through « evaluation of such thermal 


‘Properties. 


tate and v inylidene chloride, se: atter 

widely and the best curves repre-— 
The manner of arriv ing at the ap- 


parent ignition temperature of quently more difficult to locate. In 
‘material is illustrates by the curve es ea case of the more readily deform- 
shown in Figs. 4 and 5. In each of able varieties, it was found desirable 
Bs these the temperature in indicated by to space the thermocouples nearer 
the specime n thermocouple ut the 


from the lower surf: ace. he 


mper: ‘atures read from a plot 


‘3 
erent rat ures 
the term “a iti 


use deeper holes, that the extent 
semi- arithmie coordinates against 
the linear distance separating the be that a logarith= 
mic temperature scale is employ 
since the data exhibit practically — 


straight lines on this type of. Plot 


pont of plotting possesses the ad- 


tion vantage that equal linear increments 
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at the point of ignition but rather 


4 


in this manner. i he data for mel- A 
amine- -formaldehyde and for vulean- 


is simple and urd. ata 
special obtained ith certain other 
stances, not: tably vinyl chloride ace-— 


sentative of the results conse 


4 
outer bottom surface, th: at is 


suc ach sale Te 


on 


e rate of arrival of 
heat to the surface of the specimen — 
and the r: te of te mperature rise of | 
surface, therefore, would be ex- 
pected to depend on the furnace 
temperature, the surface te mpera- 
ture : at which ignition takes place 
would at first thought appear to be 
independent of the furnace tempera 
ture prov ided it ‘is well above the 
ignition point. we 
hoped that the e ignition rature 
would be. independent of the tem-— 
perature of the environment—or at 
least approach | some asymptotic 
alue at sufficiently high furnace 
temperatures. van rat such is not the 
case is clearly se een from the data. — 
Dependence o of both time and tem- 
ature of i ine ipie nt combustion on 
the temperature level” of the 
4 _whie h, although not irreconcilable, 
4 _ poses the additional problem of fur- 
5 nace control. In general, the surface ‘ 
erature and time to ) ignite | de- 
crease with i increasing furnace tem-— 
perature and at a rate which rea 


to depend also on the nature of the 
plastic." This is shown for a 
phenolic laminate of 
fiber in Figs. 6 and 7, “respectively. 4 
Similar data for other materials 
show the s same general trends but 
— 
with diffe ring slopes and degrees of 
curvature. — That the possibility of 
-independer nee of the furnace 
perature exists is ev idenc ed by the 
several points of nearly ‘constant 
ignition temperature ‘at the highest 
Values of furnace temperature. Con-_ 
siderably more data are needed be- 
fore this trend ean asce rtained 
Importance of the furnace tem. 
perature is stressed in | other w way: 
Attempts were made, as — 
Of the tabulated results show, to 
_ established a fixed furnace tempe ra-— 


on 


Apporent igniti 


Temperature 


«Fig. 6.—Apparent Ignition _Temperature 
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all materials tested. By em perature, deg. ¢ on the possible mechanism by 
eliminating this v: ariable, atte ntion 


__400 600 
=. 00 - which a rigid plastic specimen ig- 


could be directed essentially to the = “nites. 


nfortunately it is not yet possible Lom. 
in the light of present data to fix the of hes 


arbitrarily suc ha furnace tempera- wo conditions may be 
ture. Mate rials such as a ‘mineral- eithe er or both may operate 
filled phenolic poly tetrafluor- separate ‘ly or simultaneously. First, 

pee _ ethylene require a very high ten i; a is possible that the actual surface | 


erature environment (above 7 Urea - Formaldeh of the dlastic is at its ignition tem-_ 
Pp site ea - Formaldel > ph at Its ution 


F -), be ‘low whic h ac ‘tual fla ume prop: Vinyl! Chloride - rature and, the re -efore, bur ns. See- 

a 
wath the time for the initial flame sta ance es sand decomposition 
to appear is exceedingly great. On products are being driven off from 
the other hand, a mi iterial such a heated a rate 


the allyl diglycol carbonate cannot 
Ethyl Cellulose 


introduced even into a mod- 
 erately heated env ironment. W hen so 


q 
exposed to high temperatures, speci- vinyl ‘Chloride “Acetate, he. at the moment 


a mens of the ls atter mé aterial disinte- _ combustion 1 is not the same as Ww hen | 


grate rapidly and completely, some- ‘Fig. "8.—Comparative Ignition Tempera- introduced into the furnace e. 

times with explosive violence, sothat tur tures. Furnace temperature, 850 F 
the sample must be introduced into 
a cold furnace and the heating car-_ 
vied out slowly until ignition takes ignition te 
ace (around 730 F.) importance of the time f: actor well 


as of the temperature. For a giv en extent of ‘hs vanges he 


furnace e temperature, the time re- -fune ‘tion of the temper: ature history 


quired | to cause the surface of a - the surface, it is expected that the 
specimen to ignite should be rel: ited 
a “to the temperature ‘dif fference be- 


33 


Furnace Temperat re, deg Fohr 


Fig. | Ignition d ‘be roughly propor tion: al to 


__versus Furnace Temperature. Bone fiber. the ignition te temperature, so that a 
ance av ing 1 low ‘a ignition 


With the excey ‘eption of two o1 or point might be | expe ected to ignite 
‘three of the plastics tested, it more rapidly under a giv en ‘set 
found” that the bulk of the group conditions then one having a higher Furnace Temperature 850 F 
could be handled in a fairly satis- | value. The dependence of time on_ 
factory manner at a furnace tem-_ the ignition temperature i Is shown 
pe rature of 850 F. A compar ison of ‘Fig. 9 for those materials tested at a 


apparent: ignition te temperatures constant furnace tem] a Ignition Time 
“this basis i is shown in the bai ar chart of 850 F. Although the data are not Furnace temperature, 
‘ig. The -mineral- filled phenolic sufficient to establish an exact rel: 
is the only exception since, as men- tionship > between these variables, 
previously, a furnace tem- such a correlation possesses definite ig 
rature of 1000 F. neces: ary to ‘merit in providing an additional “upon furn: uce 
‘ause burning “and ineluded means for evaluating In the second case, sust: com- 
character istics. In fs uct , Mmeasure- bustion ‘requires gases 
covered. Despite varia- ment of ignition time may prove » evolved at a re ate equ: il to or exceed- 
3 
~ tion among plastics of the same type, < ‘more conv venient 1 method of arriving ing the rate of flame propagation. ‘ 
these v: alues are considerably Ic lower at the answe r to general Fur F ‘urthermore, initial ignition 
“than those determined by Delmonte lem, once other variables hav e requires that the surface te mpel yera= 
Azam (1) using a bath of fmolten been established or arly defined. ture of the plastic be near the ‘igni- 
hydroxide. F rom the stand- The desirability of pursuing this tion emperature of the 
point of fire hasard, present values ‘method of approach more fully (Since i in the present experiments 
accepted as being on the ‘tealized and additions work i in this ignite r flame is used, the gases mi 
conservative side, although the re re la. e by flash-back to the surface. 


tiv ive rim is, therefore, not necessary that 


as additional d: ata ‘become the surface actu: ally ut the igni- 
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— 
— 
— us 
— lut 
wil 
— taken | on 
— 
| 
de} 
its 
— 
— 
th 
4 
§ 
al 
af 
| i 
— 
i 
| 
a 
fre 
oH ‘ 
| 
| 
iia 
— 


using this device. 


hist ory ot 
iture dis-— 


-Jution o of gases from a a plastic sample fis 
will depe nd, at any given moment, extensive ¢ “expe -rimental study , 


his paper is offered in the hope = 


n both the temperature 
the sample : and the tempera 
tribution within the s sample. Thus, 
asin the first case, t le apparent i igni- 
~ tion te mper: ature can be e xpected to — 
= on the manner of heating as — 


well as on the n: ture of the Pp plastic 


in From the above 
that an analysi is ml ma de. of 
the heat- transfer proble m as one a 
steady sti ate heat conduc tion 
Such an is difficult at best 
because of lack of information of 
mal properties of plastic mate- 
rials (heat capacity, the rmal ¢ ondue- 
tivity, emissivity, ete.). ven 
ch dat: 1 were av ailable, a rigorous — 
aly sis is virtu: ally impossible 
Leet cases because of physical def- 
prior to 


suc 
ani 


-ormation of the specimen 
ignition. 


oder 


of moisture by distilling the sample 
with a volatile organic liquid i - 
mise ible with water wi is first pro 


posed by Marcus sson (7). 2 Numer- 7 
“ous other inv estigators have e- 
veloped modifications and i improve- 
‘ments in the Marcusson method and 
have adapted the procedure toa 


aphtha or a mixture of benzene 

xylene as the distillation me- 


for the same 
ame 


foregoi g rocedures 


ay. 
based ont usil liq uid lighter in 
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the re regular literature. 
It was first developed to satisfy 
d for ‘termining the amount. 
of water present commercial 


grades of tetrac ‘hloroe thane. The 


‘arbon Stark _ealibr: rated gi: ass” 


trap could not be ed because 
than n wa ater and because of this it | 

ne cessary to redesign the trap. 
x By using anhydrous tet tri rachloro- 
ethane and adding measured eae 
tities of water, it was — . 
calibrate: ‘the trap and demon-, 


chloroe vethylene- as the distille ation str: ite that the method ws us accurs te 


&, 


medium. 


Te he sta andard al « ‘orps” 


(former ly Chemica al W ‘arfare 


to per r cent, when a 1000-¢ 
wi is ti aken ani alysis. 


of mois- 
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moisture in products simi- 


— 
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q q 
it is obvious that there are num — 
Met 
| Met 
wt density than wat — 
| — 
| 
— 
— 
factorily for 15 years and it is ob- 
4 vious that, with minor modifica- 
4 have been brought to the general 
tttention of analytical “chemists, 


TRES od 


achloroethane Ace Mylene Te Tetra- 


August 27, 1942; formerly 
4-502-12, September 20, 1933.) 
_ Apparatus. —The apparatus 
shown: in Fig. 1. The dimensions 


CONDENSER _ 
WATER OUTLE 


"1d GLASS TUBE 


— 


“divi isions, of hich ‘represents 
0.05 ml. or 0. Ol per cent water, 
vhen the sample taken is 500g. 
cooled, following calibration | of the 
remove the water from. 
the separator tube. W eigh 


proximately 500 g. of the sample 


and transfer it to flask A. _ Agitate 
until the sample is completely dis-. 
solv in tetrachloroethane, 
‘Attach flask A to the apparatus and 
proceed with the distillation as de- 
TUBE | eribed in the method for tetrachlo- 
 reethane. is not essential to cal- 
ibrate the a apparatus each time, but it 
_ is necessary to distill the water sin 
the tetrachloroethane solvent before 
cause the solvent normally contains 
small amount. of water 


should be separated first;  other- 
ethane in the separator tube for Water Determination the ise the accuracy of the method 
until it runs out of the overflow tube Method. will be affected. 
into the large flask. Add exactly Chlorinated Paraffin: 
2.50 ml. . of distilled water from “apparatus described ‘above. The B 
burette. Measure the height of the "specification was revised to prescribe 8. Army 4-503- 
water |; lay er in the separator tube. the determination of moisture 127B, April 
Prepare a measuring scale i in which the cloud- -point method instead of 4-503-127, May 22, 1931.) _ 
the is divided into’ by the « distillation pparatus. —Same "as above. 
for tetrachloroethane. 
Method.—Weigh about of 
the sample (approximately 1000 g.) 
in an Erlenmeye r flask. Rapidly | 
‘pour the conte nts of this flask into 
boiling flask. without waiting | 
for Vv iscous us Liquid to drain. 


ive n should be carefully ‘duplicated: 
to obtain | satisfactory re results. Flask 
is _round- bottom, Short-neck, 
-Diiter pyrex flask. The condenser 


Bi is connected to the a apparatus by _ 
two short lengths of rubber tubing 
G The vertical portion of the glass” 
tube above the first length of Tubber = 
is wrapped with asbestos ] paper 
prevent refluxing. A calcium 4 
chloride dryi Ing tube i is ‘attached 
C to prev ent outside moisture 4mm I. 
“from entering | the apparatus. 
Calibration.—Pour  tetrachloro- 


fully cor alll use. W 900  Hexachloroethane: 
ml. _ of sample in Erlenmeyer Army- Navy ‘Specification 
flask. Pour the contents of the -H-2: 


- into flask the 


wy 


Calibr ation.— 

‘the is almost  tetrachlor to the 
reached and then more slowly | 8S requirements of specification JAN- 
air is being displaced from the ap- —_T-247 to flask A and distill as de-_ 
ratus. Boil at a suffic iently rapid seribed above. Ret move the water 
n ate to se drops or 


e sam 
attac h fis ask A to 
apparatus. Proceed with the 


chlor oe ‘thane. 


“tube. lose latter with 0 of water from a 5- Miele W. F. Still fabricated original 
hen the rises pipette to flask A, s er the flask, app: aratus and contributed Vv aluable 
within 2 about in. of the top. Con- and shake it v rigorously. Attach sugee concerning its ¢ 
tinue the distillation until readings the flask to the appar: ratus and dis- Py, S. Dando furnished m 
taken at 10-min - interv als show no till: again. When volume ation de ita. Bot | 
increase i in the amount of w ater in the se parator tube shows no the "Chemical 
eparated water, and the ‘contents ¢ of further ‘increase, as shown by read-— a 
ings taken at 10-min. intervals, 
the scale, the height of the mes easure the he ight the wa iter 
water “column and calculate in the separator tube. “A New Moisture 
3 of water. One division the recovery of “water intro- Engineering 
on the seale is equivalent to 0.1 ml. duced is less than 95 p per cent, ex-- 


prey Chemistry, Anal. Ed., Vol. 8, p. “314 
of _ amine the apparatus ¢ and procedure i 


Tee ‘hnie: al Comme and. 


A 


the separator become clear. sing 


water. (1936). See also W. Scott and 
4 N. H. Furman, “Standard Methods 
Nore. —During the w: ar some for sources of error and then repeat Chemienl Vol. 
suppliers of tetrachloroethane- pr Prepare a measuring 1670, 5th ed., D. Van Nostrand 
perienced difficulty i yin ‘procuring seale as described under tetrachloro- 0., New Yor! ork, 
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Moisture in W rood Chips, Sawdust, 

; and Pulp,” Industrial and Engineer- 
Chemistry, Anal. Ed., Vol. 9, p. 
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D. 


(4) E. W, Dean Stark, 
Convenient Method for the Deter-— 
mination of Water in Petroleum and 
Other Organic Emulsions,” 
and Engineering Themistry, Vol. 
Bidwell and F. Sterling, p.486(1920). | 
Nowe ‘on “the “Direct E. W Lange ‘land and R. Ww. Pratt 
Determination of Moisture,’ Indus 
trial and Engineering ‘Chemistry, Vol. 
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“Improved Trap for Moisture Deter- 
mination by Distillation,” 
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(e) The m 


the same conditions. motors: 
om were then operated in the rev pot 
direction. ime—all ‘motors ac 
= to 4000 rpm. in le 


sec. 
(g) Aiter lying idle for another 
weeks the motors were eycled for < 


days in 90 to 130 F., 95 per cent wi a= 
tive > humidity. Time—all motors ac- 


sec. 
Bearings gs of F ive. ewe 
with a Synthetic 
bricating O Ol: 
(a) ‘motor ors acee leratec 
“4000 rpm 1. in less than 
Type « of Bearings— New De iia 7R3. ated for 50 hr. and ceycled for 4 days | 
Number of Samplee—5: 5 motors. in 90 to 130 
Requireme nts— humidity. 40 
or in less. taken accelerate to 4000 


clockwise 

than 1 Bec. at: all te ures betw varied from than an 1 sec. to 90 
25 


120 and —40F. 
After ba ‘hr. running. : At —40 


ussion f of Paper or on n Lu bricar 
Mr. Harpy. onsider- (c) After another hour’ s runnin 
‘able work was done by the Bell 4 Time—from less than 1 se ce. to 8.5. 
du —average, 2.8 

4 war to det termine the most suitable running. | 
lubricants for the ball be: ‘Time- —all to 
nchronous- units and o other smé alla 

“flea power motors: Our ‘conclusions 
on the relative merits s of different to 
“types of lubricants “concur to a room conditions. ime—all motors 
‘considerable extent with those of accelerated to rpm. in less 
Grease lubrication has generally (f) The motors 
q been considered unsatisfactory 
to the excessive torque required, 
However, we should like to point — 
the ‘possibility of. its if 
worked and distributed in the bear-— 
of the unit. Experiments in these 
laboratories indicate that although 
grease-lubr icated beari ings r 
onsiderably more torque when the 
¥ is used, the torque is continually 
reduced with ‘operation of the unit 
br values ¢ appr roximate those of 
oil. These experiments 


Laboratories during the 
(dy After 50 hr. runnin 
especially at low temperatures. 
ings by an initial running- in period 
: grease i is first applied than when oil 
3 lined be low 


—average, 
vith of Five Meters 


‘Lubricated with a Synthetic Lubri- 


taken lo reach” 4000 


.. 
a 


“1pm. in Tess than 1 sec. 


s 


ball | bearing motors designed as at 
present. with no ‘provi ision for re- 

lubrication, grease lubricated bear-— 
if satisfactory from a torque 
‘standpoint, would probably furnish 
better service. The greased bear- 
ings w oule 1 be much th be tter protected 
corrosion the e 


ioe How ever, the 


(a) After one hour’s 
_ Time— from less th an 1 sec. to 200, 
= ‘sec. —average, 57 sec. 
_(b) After a another hour’ 's running. 
Time— less than 1 sec. to 90 
—average, 19 sec. 
L. Snead Henry Gisser, “hy 
bricants for Synchronous Unit Bearings,” 
Bu oLLETIN, No. 141, August, 1946, p. 45. 
“a ? Bell Telephone Labs., Inc., New York, 


_ to lie idle for another month under | 


(b) The motors were then Oper- 


95 per ‘cent relativ 
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Vol. 10, p. 400 (1938). 


gal Lindsay, “Distillati ion T rap 


Voi.18, p. 69 Eng 
“The De ‘terminatic 


neering 
J. Mareussen, 


Distillation, Mitt. kl. 


Vol. 23, p. 58 (1905). 
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Un it Bearings’ 
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best of gre: OF oils cannot bee 


pected to. last for more 
to 3 yr. under service conditions. 


Lack of proper lubrication is like 
to require a major overhaul or dis- 


carding of the motor 
by 


It is our feeling tha it whenever 


lie idle for normal Possible, provision ‘Should be made 


3 


for -relubric ation. ‘Such provision 
for ol relubrication would probably 
ah simple be and ‘more | sat isfact ory 


| 
-rovision for 4 will 


more essential in the future with the | 
expectant li life of apparatus extended 
many years instead of the short 
periods expected during the war. 


H. [. Gisser (author's closure 


by y letter).— —F Since this: Ww work \ vas re- 
‘ported, ed litional data howe been 
obtained on gr nase > lubricated syr 
-chronous units after months’ 
‘exposure in the tropics. These 
data indicate that grease lubrica- 
‘tion is | promising and lend further 
weight to Mr. Hardy’ 's data and 
comments that grease lubrication 
w ould probably furnish better | 
v ice, prov ‘ided initi: al torque 
quirements are met. eT 
~The of prov ision for 
relubrieation at intervals re requires 
consideration individual types” 
of equipme ent. aft In many instances, 
the sy nehronous units constitute 
ee parts of highly complex Car 
assemblies and relubrication is not 
ays feasible. With present 


“ment, it is desirable that future de- 
elopme nts this: field be along 

the followi ing lines: : redesign of 
“equipment to provide for relubrica-_ 
tion when feasible, development | of 
highly stable protective Jubricants, 
design of bearings | from cor-— 

rosion-resis stant materials: requiring 
lubrication only for reducing friction iu 


ser- 
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ymposium on | nsu atin 


’s Note.—This Sy mposium, the first of a series of Symposia on — ating Oil sponsored by Sub- 
 hilaiaaialia IV on Liquid Insulation of A.S.T. M. Committee D-9 on Electrical Insulating M 
—— ata ‘meeting held in Atlantic City on on October 16, 1946. Other S Sy rmposi a will follow on 
a. casions in conjunction with future meetings of Committee D- 9 and its subcommittees—the second — 
of which is being held at the Fiftieth Annual Meeting of the Society. 
These symposia are chiefly concerned with the intrinsic qualities of an oil for electrical insulation and a 
mii of laboratory tests that will allow accurate appraisal ul ai a new oil or an oil in service with reference 


appropriate 
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By M. Dz Daker 

(D 157-36)? is is as follows: 

h method is suitable for all 

that a me weber of a committee that when an _emulsion, demulsi- 

has tried for over three years bility or 

re place the am-emulsion test quired. 1. is commonly use¢ for 
' 

with s some method that. ; will deter-_ turbine oils and ms be used for 

mine comulsifying demuls i- other lubricating oils. mi method 

has been approv as Americ an 

“enable the tester to obtain ‘Standard by the American Stand- 

5-1936 and the Ame ric an Pe- 

he ‘he troleum Inst., A.P. Test No. 
‘are not to be construed 5-36. 


yaper 
aning- ths at the preset se ent steam- hen used only a det tern 
whe ther an insul: ting oil should 


test cannot be suppla anted. 

but rather to illustrate how an continued i in rvice, ste 
‘emulsion originally _intenc 

lubricating, oils has provec d of 

slue in our laboratory hen 


inalyzing: insulating oils: to predict 
the ‘ause of trouble i in equipme nt. to an oil or to the ¢ equipment from — 


Based upon past expe rience and which the oil Was remov ed, it 


“This 
ather unusu: lal 


vill not tell. WwW hen used as a guide — 

de etermine what has hi appened | 


the v: alue that ean be ‘obtained from serve as a valuable toc i. re all 
this test method, it is thought that 
the steam- emulsion test should not of greatest value inv olv es more th: an 
be dropped until some satisfactory the nember of s see -onds 
been for demulsification to oecur. The 

& eet The scope of the steam- emulsion ’ trained to observe the type of emul a 
test as it is written in AS 3.T.M. and how the 

Standard Method of Test for Steam le 


“mulsion Lab ricating 
THIS 


substitute emulsion test 


APER IS © 
INVITED. for or for the 
attention of the author. Address com- 
munications to A.S.T.M. Headquart 1916 
Race St., P hiladelphia 3, Pa. 
1C Chemist, Ww Penn 
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Oil Oil S 


derviceabi vility 


ove! 


he steam-€ -emulsion test: to 4 


person making the test be 


‘should te rmine the ju alit 


an n Inc ex 


rvant an be 


first class is emulsion 


formed with that separate 


rapidly from water. These might 


be listed as having a zero 
emulsion number. If an emulsion 


is formed when making the ; stea 
emulsion test on an oil this 


¥ quality it is an oil dispersed i in w ater 
2 emulsion rather | than Wi 


dis- 
_ persed i in oil. This type of emul ion 


. is m: ade when a drop of oil passes a 


r the end of the steam-deliv ery 
4 tube i in cle ar conde ns: ate that 
has collected in the bottom of 


sion results in the formation of. | 
“cuff” of 1 or 2 ml. that persists 
on top of the water in the emulsion — 
and may ay require hours to. de 
mulsify. According to the correct 
interpretation. of the t itis | | 
now written, the steam- emulsion | 
“number inc ‘ludes the time re quired 
for this emulsion to s separate. Whe 


emulsion tube. This type of ‘emul- 


test as 


oc curs, ou a 
the emulsion other than the ‘ 


— 
— 
— 
cases the accurate correlation of test data to actual performance is yet to be established. 
— (=| 
— 
= im | 
| t 
f 
— 
— 
4 
— 
— 
should be noted Dy the tester WI 
helping to interpret the test data. 
When testing an oil of this classi- 
steam-emt When run as i 
just anot d by an un- 
— 
[LETIN May 1947) 


| 
- Bushing Compound A A: 
No change was e 


neutralization number trouble a and a check for silica in 


That is, if a high ste: 

emulsion number has been recorded 
due to the time required for the 
“euft” to be demulsified, that high | 
steam- emulsion number not 
be considered. of de- 
mulsibility of the water 
emulsion a should dete ermine 
quality of the oil that was teste dd. 

The method required to inte rpret. 
suc ‘would be difficult 
to define cand could lead to much 


fibrous net wor 


‘ although the separation has 
water 
number to be recorded. ie he ne t- 
work remaining in | the wi water is 


usually aused by some ¢ contami- 


‘orrel: ations m: be the type. 
of separ: ation that occurs” on the 
steam -emulsion test and | avail able 
transformer history given 
aluable infort rmation th: at has aided 
determining questionable causes 


trouble in equipment. 


been suffici ient for a steam- emulsion 


“amounts: this compound to 
oil. The effect. of the compound on 
the ste and power fa 
tor was positive as shown in Table | 


= Compound B: 


This compound W: @ 
pletely soluble in the oil and the 
‘figures given indicate the amount — 
of compound placed in the oil and 
not the dissolved. 
ch: ange was made on e eithe r 
neutralization 


value. - The e effect of the c compoun 


the 


are shown 


Compound, 
cent 


| 


o one bushing com- 


0.001 
0.01 
0. 


or dielectric 


in the the steam emulsion and power 


cause ands correcting trouble 


hased 
during the time interval when the 
compound w: as being used 
chee and were e found to 
higher th: normal 
; = — 
+ The third general cla fication 
trouble experie noe with | aed 


im-emulsion test ‘is that 


No- oils have the tendency to retair 


amount water 


or to. 

a sludge in the presence of water. 
The steam-emulsion number r may 
cor rectly be recorded and be in the 


low range but the observant ra- 


a ml. water in 600 sec. 
mi. water in 600 sec. 


at the aration ha as 


tor knows 


pound contamination in the oil was 


Suspected as a possible ¢ 


The netw ork re maining in a hot transforme ar, the oil 1 as tested 


water r in ‘second classification 
has been used at times to de termine 

trouble: in a 


steam- -emulsion num-_ 


mer. ih 
of on oil of ‘this type in con- 
junction with the power factor test 


the 


failures. 


has aided: de termining 
= wel 


“reasons for transformer 


‘Tt had hoes noticed that sever al 


with high steam-emulsion 1 num- 
had been removed from equip- result of this added study the 
ment the ut had experienc ed bushing finding of silic: a cont: ymin: ation in 


trouble. A study made to correl: ite 


ve 
steam-emulsion numbers showed 


steam-emulsion number. pik Tests 


and was 


trans- 


nation in the oil always” raised the 


found to have a low neu-- 
tralization number and low steam-_ 


fae tor. The an: alysis w as: 


dielectric kv. 31, power factor 


at C , 23+ per cent. The bush- 


ing com npound ¢ contamination was 
considered out of 
further study was ade. 


the oil. 


in the transformer. where re it had 


ause for 


emulsion, number but a high 
neutr remov vad from ‘equipment that did 

zation number 0. 20, steam emulsion not have any water contamination. 


The silica had been leechec 1 
transformer history with “high out from betwee the lamin: ations 
bushing» compound ‘ont: cused. an “insul: lating com- ms. 
pound, he» transfor rmer had been alizing the factors that 
in service more than fifteen years considered when running the 


condition quite frequently occurs 


Phe thir d classification of ‘trouble 
interpret ation of steam- 
emulsion numbers requires _observ-— 
ing the of the oil after 
the steam-emulsion -numbe r has” 
been determined. This observation — 
has aided in predicting the condition a 
of a transformer regarding sludge 
trouble that: might due to 
moist ure ¢ onditi ions. 


ver 


doula 


to determine the effect of efore high oper: ating tempet matures -steam- emulsion thi at 


two commonly 


Bushing 


Compound, ppm. 


per cent 


0.001 
0.01 


A 


oil Gave the 


| q 


Be 


ffected on cither | 


com- occurred and caused an investiga- 
tom to mi ade, ‘his nv estigation | 


silica a com- 


42 


water in 600 sec. 
ml. water separated in 600 sec 4 
ml. water separated in 600 sec 


were fom “be in ‘similar 


number does not give all the i in- 
formation desired and in ‘lieu of 
necessary ‘that the person m: aking 
the test be. prope trained 


Information can obtained from 
an oil analysis that: will aid a 
engineer in determining the of 
trouble in | a | transformer. These 

— data speed the repair and 


decrease 


f- 
| 
— 
a 
— 
| — 
— 
— 
a = \BLI 4 
| 
— 
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te 
i 
n- 
er 
— 
ut 
4 
| 
a 
that can be obtained from the proper a 
‘pound in the oil. After this { 
— 


+ 

outage losses. he single statem ment ‘there is no doubt that this test 
that the oil is no good does not go a... would have | given infor mation ee its value i is enhanced. a i 
far T he correlation of would have predicted that all oils the operator’s notes cannot 
laboratory analyses with service witha high steam-emulsion number pass" er the desk of the person 


eonditions requires cooperation be- would not be satisfactory for service, decides the program of work 
tween tk the electrical engineer a r 


but it is doubtful whether that: test. on equipment, a test that Ww ill give 
This cooperation p Ww vould have given clue as to the needed information required, 
source of trouble. Until this new test has been devised 
interfacial tension text has steam am-emulsion test when used for used with: | realization of its 
been made on oils, but in just a number given in an limitations but. to _ the greatest 
ith verbal and printed stat ant alysis is of little vy value but: wher exter of its possibilities. 
The he Interfacial Tension Test 


“ale 


It i is necessary to. repe: ut that the steam-emulsion test should be 
e ments, 


Appraising P: er ormance o 


i 


termine whether sluc ge was present this however, are mainly for 


FAR as the utility 
obviously required its remov al from the research laboratory. They 
insulating removal and quire proper control and. -consider-- 


oil has two outstanding able periods of time and were the 
=e that make it of value. Se 8 of time and were there- 
fore unsuited for routine testing for | 


him. ‘irst, ‘it must have ade- 


y hich we were looking. | 
q e dielectric strengt and other attendant difficulties. It was suggested that possib 


to insulate and prevent flashover of 
simple tests that were avail- the e interfacial of an 
exposed and live parts within 
able at that time consisted of the against water would be a more sim- 
4 the isformer ‘cond, ‘it. must 
“dielectric and acidity tests, neither — ple method of measuring the hydro- 
of which would tell very much philic | groups in oil. This test 
the sludging tendencies of oil. il. could be done rapidly with a fairly 
In other words, the problem was high degree of precision with the 
essentially one that would be solved DuNouy tensiometer. It should 
by any means that would enable an be noted here that interfac ial ten- | 


> 


‘efiectiv ely transfer the heat ‘from 

 diating surfaces and this entails its 
flowing through the and coil 
structure and the cooling “duets. 
To o this end it should not sludge and 


operator to take a sample of oil sions related” to the 
, and by ter 

restrict the flow through these same from the the transformer, | and by some tensions ns with which most of us are . 
Iti is this latter character- j 

Ww hether the oil was sludging. es molecular attractive forces, and 
these thoughts in mind fer from true surface tensions in that 

several of the research engineers the attractive forces are between 
of the Shell Oil C o. were consulted unlike molecules. _ Wi hen the con- | 

for the specific purpose of determin- centration of oxidation products i 


A Betis Some years ago the prob- 


lem w as considered by the Union 
_ Electric Co. of Missouri and was 

more specifically stated as a desire 
. to find or develop a simple means 


Ww hereby the -sludging characteris- 


ing whether such a test method w as creases in | a specific oil s sample, the . 
available which could be made ex- "pols ir molecules. at the water-oil in- 

power transformer insulating ternally to the transformer. It was terface change their orientation 

essential that. the test should reveal with | a corresponding reduction of 

oils in service could be | determined. 

sludging condition within a trans-_ the interfacial tension. 
It is true that numerous chemical 
tests were available which, coupled former without the e necessity 0 suggestion seemed to. have 

with an internal ‘inspection of the taking it out of service, lowering considerable merit and a ‘research 

oil, and making a ‘costly. internal in- was then initiated 


sf ft dout - 

spection. The oil company ’s en- engineers of the Shell Oil Co 
gineers pointed out that severa and_ those of the Union Electric 


oil. This procedure however, 
id ests were a ilak to determine ‘in the earl art of 1939. 
costly and time consuming. tests were available to determine y part of 1939. 
_ purpose e of this program was to test 


‘th stat of deterioration of any or-— 
inspection of a transformer to y 
by several methods, including power _ 


OP 
factor and interf: cial tension num- | 


ganic oil. . The hydrophil and sapon- 
NOTE.—DISCUSSION OF THIS PAPER IS | € ib 2 oO am e, 
INVITED, either for publication or for the atten- = nun for e ple 
ber, many samples of oil taken from 
x 


tion of the author. Address all communica-— quite gene nerally y recognized 


tions to A.S.T.M. 1916 Race St., 
Philadelphia3,Pa. | = | © positive and precise me ans of de- transformers in service on the Unio 
cor relation 
— 
May 
a 


Missouri, ‘St. 


sta > it 
jouis, termining such condition. sts Electric sy stem. 


‘ System Rela Engineer, Union —_— Co. 
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be established between a 
ognized laboratory test and one w wel 
adapted for routine field work, it 
was felt that the prob lem w ould 
he preliminary research result, “a 

| hs ing from this showed that no corre-_ 

i lation existed between power factor 

and the interf: icial number 
of used transformer oils. This: lack 
correlation i is undoubtedly caused 


its 
the varying moisture content of 

an oil sample. Since the water con-— 
is: ‘normally a associated | with 
several outside influences, it is not 
indicative of the state of deteriora-— 
f the oil.  Therefc ny 

tion of th 1e oi 1erefore, 


“Neutralization | Number, mg. of poasium hydroxide pe per gram of oi 
Fig. — Chart Comparing Interfacial Tension Number with the Neutralization 
Number of Transformer Insulating 


were” accumulated and analyzed, 


oil, for it includes a number of 

groups including acids plus certain conclusions concerning 


an b _ value ue of these tests. ae 


"materials which can be converted to 
by hydrolysis wit In Fig. 2 is a spot chart 
potassium hydroxide. very good the relationship between interfacial 
_—s correlation was found to exist be- tension ; and neutralization number 


tween interfacial tension and saponi-- of s sev veral h hundred ‘samples of oil. 
‘fie cation number . From— this rela- Inspecti of this chart showed that 


tionship it was observed during the L i it would most certainly require | con-— 


early stages of oxidation that the iderable stretching of the imagina- 


interfacial tension number fell off tion to discover any definite mathe- 

Mg. of potasium hydroxide per gram of rapidly was therefore an e ex- matical law that might connect the 


a4 
ig. 1.—The Interfacial Tension Number reme ly sensitive criterion of such characteristics involved. The vari- 


Fi 

Correlated with the Saponification Num- oxidation. the state of oxidation ability of the neutralization number 
ber of Transformer Insulating Oil. 

— oe. _ advances it may be noted from the of good oils: with respect to inter fa- 


curve of Fig. 1 that the effect up upon cial tension is somewhat less than 


er, dynes per cm. 


- 


4 


rfacial Tension Numb 


Inter 


= 


sed used to evaluate the con- interfacial tension decreases and for the deterior: ated oils. This is 

dition of used oil should prefe rably the test becomes sensitive ; ; be expected when it is recalled that 
be independent of w ater content. however (as will be shown ‘later) such oils have several kinds of oxida- 
Measurements made by interfaci ind there is” little doubt that at this tion products, all of which are no 
tension and saponification number the oil in question is in an by the neutr: lization 
obviously fall into this category. serviceable condition. 

the other hand, er factor ith these preliminary investiga- si 
determinations care sensitive to tions completed we adopted in June, In Fig. 3 is shown the relationship 
— traces of moisture and hence should — | 1939, a standard { for transformer oil between interfacial tension number 


ade od 
4 testing. . This consisted in making» power factor. it is immediately 


made on on anhy ydrous samples: if 
any correlation with such tests on all samples of transformer oil a apparent that there i is a decided 
al tension "numbers, series of five tests. T hese included “of correlation. On further examin 
3 tralization number, or saponifica-_ dielectric breakdown, neutralization — tion, however, it will be noted that 
F tion value is to be attempted. & ‘number, power factor, the National 7 all of the plotted points lie in an area 
Saponification number de Yermin- Petroleum Assn. color number, and that can be partially bounded by 
ations were, therefore, made accord- interfacial tension -number. Dur- the dash line shown in the figure. 
to the A.S.T.M. procedure. ing the following 33-yr. T or curve does show 1 reason- 
Measure of saponification number proximately 355 groups of tests on 
is generally a: to oe one of a of transformer oil in service 4 
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ber these t wo 


cerned. Howey er the curv e show- 
TTT _ ins the percentage of transformer 
-found to be sludging 1s quite precise 

- between these limits. _ The value of 

the curve between these limits is, 


which the probability that an oil is | 
sludging may be de mined. For 
ample, suppose a particular” test 
ona transformer oil shows 1 the inter- 
facial tension number to be 15 dynes 
centimeter. Referring to the 
ee urve, it is cone cluded that i in 60 per 
‘cent. of the eases studied, sludge: 
‘ipite itions would be found. It 
quite likely r, the refore, that 
ma uintens ance crew W vould decide ‘that 


ite would be worth-while to open the 


r 


Chart Comparing Interfacial Tension Number with the Power Factor of inspection. — At _ inte rfaci ial num- 


= 
TABLE MMARY OF SLUDGING HARAC TERISTICS OF TRANSFOI 

2 SALLY INSPECTED DECEMBER 15, 1942 


cussion is that the pow ver factor of 

group of oils having the same inter- 

fi icial tension number will 


widely with | their water content. 


se les within group 
Th e samples the grou; 


22 5 


also” hav ve minimum n water content. aa 
“could be ‘expected if all tests urve reproduced in Fig. 4. From mote possibility that any « evidence of 
this 
been ts on anhydrous sam- curve it will” be noted that all sludge would be found and ¢ accord-— 
ple. 
In to determine the signif number be below: 13 were found to be defer inspection, for a period of sev- 
snterfacia ui tension as sludging. ‘All aving acial eral years, or until the probability 
be related to the sludging char- ter ‘sion numbe abov e 2 21 we factor reached the point where some 
-acte ristics of an oil, a number of _ Any -assura mee of ‘sludging existed. 
those transformers: tested during the Ji ary the re sults of 
period referred to were in- 
-ternally inspected and, , of course, 
along with the inspection, the five 
tests as desc ribed previously were 
made. . To present the findings of 
this study Table I and Fig. 4 are 
shown. During tie cuurse of this 
tudy, approximately 124 trans 


formers ranging ip size L000 to 
were inspected intern-_ 


rmers 


fo 


of Trans 


Found Sludg 


: 


for ev idences of sludge | prec ipi- 4 
tation. The ‘number of transform- 
ers found to be sludging, expressed 4 
pe reentage of the total in- 
spected in each specified and lim- 
‘numbers, w: as ther n plotted ag against moe cm. 


the mean interf: ac ial tension number 


4. Probability of Transformer Insulating O 


the specifi ifie group, produci ing the — Number. 


Inspected and 


there fore, to give one a fae ‘tor from | 


‘Transformer Insulating Oi). of 19, howe ver, it isa rather ree | | 


: oils” he aving an inter rfa al tension ingly it would be deemed wise to 


— 
— 
tes 
“the 
‘te 
— 
th 
st 
sh 
h 
“hi 
ee Ol 
te 
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‘former insulating oil. 
own experience is concerned during © 


; 


were in a “paper | the 

author to the Doble ‘nginee ring 
Co. Client Conference at Boston, 
Since that time many “utility 

eompanies have adopted the inter- 

‘tension test as one of their 
tests of transformer oils. Practi- 
without exception, their reports 
on this: form of testing been 

quite favorable and indie: ate that 

interfacial te tension test is prob- 
ably one of the e simplest and most 
reliable means of determining the 
As far as our 


these last several > years, it is to be 
observed that, upon the completion 

of. the ‘original investigations, we 


ceased the practice of in- 


ers that were tested deed relied upon 

the interfacial tension tests to dic- 

tate | our mainte nance proc edure. 
ver re usually made 


>plica 


lication ol 


‘the condition of ‘an oil” 
still remains a very difficult prob d 
lem. There is’ ever present the 
question as to whether an oil is” 
sludging or about to. sludge, and, 
as in the case of a new oil, how many 
hours of service can be 
before sludging occurs. 
_ The routine tests in use general 


“not give any -indicati ions 


conditions until -sludging has 


curred. — The need fora test or tests 
which will give an indication of de- 


terioration in its early stages has 
‘om a subject of investigation for 


many years. the av ailable re- 


interfacia tension tests pa ear 

to be the: most promising ie 

The power- factor test. ‘is based 


on the assum nption — that a 


OF THIS PAP ER IS_ 
INVITED, either for publication or for the at- 
tention of the author. Address all communica 
tions to A.S.T.M. Headquarters, 1916 | Race St 
Assistant to Superintendent of Plants, 7 


= 


tion tests on transformers. 
sults of all tests were analy zed to-— 


transformers during this period of 


| 


¢ 
also of the moisture present. Its 
greatest value as a test appears to 


a on the power-factor value of an oil 
during the stages of deteriora- 


used experimentally for many 


=< asuring equipment became avail- 


— were to be mov ed to a new location — 


and had been in service for many 
y ears. The interfacial | tension num- . 
ber « on group 


long with annu: al Doble insul: - 
The re- 


gether in determining wW hether a 


ansf¢ ormer ‘should b be remov ed from 
service and sent to the tr: ansformer 
for complete overhaul, includ- found that every one of them | con- 
ing new oil. In general, it was our sludge ranging very 
policy to. assume that recondition-— light to heavy deposits. is ob- 
‘ing of ‘a transformer w as indicated a vious, of course, that t this experience — 
when the interfacial tension num- has little bearing on on the shape of 
ber of the oil fell to 15 or less and the the curve shown in Fig. 4, with the | 
winding. insul: ation | power factor, was possible exception th: it we might 
high. In this period we consider raising slightly the lower 
service for ree conditioning. Inm inally, it is sour based 
eases , the transformers removed on some seven years of experience 
from service were ones in which the that the interfacial te sion test is a 
oil interfi ial tension number had valuable adjunct to | of 
attained a value of or less and the more simpie and easier tests 
winding ‘power factor was suffi- which are should It is our 
ciently high to indie: ite that overhaul 


was necessary. A number r of other 


was in no 


‘transformers 9 were re inspected it w 


& 


to determine serviceability “of 
time were also taken to the shop for — 
reconditioning, mainly because oe 


_ [See Joint Discussion P. 99. Ep. 1 


ia on Test rg 


ervicea 


1g Oil 


ling 


‘By E. F. Walsh’ 


loss, and the mea- 


tr ics have e some 


tension? 2 is a function of certain | 
molecular groups present in an oil 


fore, is a ‘me eagurement bears a relation to its emulsi- 
this loss. It was. found the at the a fying: tendencies. The p polar ‘mole 
power fac tor of an insul: iting oil i is a cules (soaps, acids, ete. ye conce entrate — 

measure not only of | contamina the oil-water interface and orient 

th 


hemselves with the carboxyl groups — 
toward the water phase. In the 
early stage of oxidation, these im- 
purities begin to form in } minute 
quantities. Because these 
ties concentrate at { he oil-water 
inter rface, the logical procedure 
would be to determine the inter- 
facial tension of the two liquids. 
The interfacial tension is the 
ion; therefore, , the test is of little only known practical method of 
ralue from that angle. It will, how- me asuring the deterioration of min- 
over, | indicate presence of 
and dissolved | insu-— 


dating v var 


The -interfaci: al- tension “test has 


such as products of oxidation, as- 
phalts, __ bushing compounds 
other oil-soluble contaminants, 


be as as an indicator of the moisture — 


present. Products of oxidation 
not appear to have a marked effect — 


oils during its nonsludging 


especially oils: fortified with oxida- 


This paper deals primarily with: 


the results of a study ‘Power. 
factor and interfacial- tension tests 


H. Von Fuchs, N. B. Witon,. and K. R 
Edlund, “Evaluation and "Performance of Turbine 


Oile,”’ Industrial and Engineering Chemistry, Vol. 


years. Towever, 1 until simplifies 1 

a few years ago, the test was 

practical one. Inter facial al 
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T 
‘Fig. 1.—Relation of Neutralization to Interfacial Ten- 


D: 


ups, acids, et as inve estis gations 


to date imply, this gi graph shows that 


as 
correlation 


but “would be. of little in th 


predicting the condition of an oil. to progress of deterioration. 

It appeared that if these data’ were 100) with positive direction running an insul: ating oil until it has about 
correlated with a factor significant to the right. Interf: ial tension — ‘re: eached or has reached the s sludging 
oof oil quality, a fac ctor: could he neutralization 1 number stage. Many t transformers having 
devised that could be used directly designated as the ordinates | with oil with a neutralization number be- 

predict t the condition or life values 0 to 60 and 0 to 6, respec- tween 0.1 and 0.2 2 mg. . have been 
an insulating oil. his factor 


could then | e developed to be the 


omposite a or more “tests, sae and ordinates to the intersec-_ 
to those | familiar with fan in factor of 1 
various test v vi values 


ultimate that is not 
Interfacial and neutraliza- 


tion numbers were then plotted as 
follows: The interfacial-tension’ 


100. 
oil in excellent condition. T he first 
neutralization number inter- 


factor. ate and pro} 


-ording ate and 


tangent. “At this intersection and 
on a the ne 
The purpose of this was 


to determine if possible the value of rs 


‘ASTM B ULLETIN 


crease in power factor value with: 
decrease in oil quality i in the qual- 
ity” factor range of 40 to 100. Oils 
less than 40 may y have a power ‘factor 
value of the oil was found on the © 


projected on a hori- 


sion contaminants such as ts 


tangent w as then 1 drawn found to have sludge or varnish 
from the intersection of the abscis-_ 


posits on core and windings 


similar correlation was made 
leaving the responsibility of inter- tion of the interfacis al- tension 


power factor, interfacial nade 
sion, and quality factor (Fi ig. 
This correls ation “indicates that i 
there ‘is no appreciable | in- 


hs aving uality- factor value of 


of almost any value. It w as found 
that: with oils” known not. to have 


reached a sludging condition, a good 


4 
correlation between ‘power factor 


e at time 
that 


— — 
— 
— 
— 
| 
i 
aN was designated as. 4 
ot 
— 4 
4 
— 
— 
| 


is a 


able 
‘in a serviceable 


casulating oil. 


The spark test as as now use te 


indicate in oil is not 


measures he av en ize entire 
sample. 


It is recognized the at the presence 
of moisture in insulating oil is un- 
desirable for several reasons. Most 
acidic oxidation products, they 


: 
form, oe soluble i in water, , and 


ing in er ing 
; strength. . The presence ores water in 
ail also acts as ae catalyst 
presence of copper and iron to 
— form metallic soaps, thus ac celer: at- 
jngoxidation, 
It is then advantage age to. 
_ maintain insulating oil as free fr dl 
moisture as is practic al. 1] Insul: nll 


oil ean hold in solution ¢ or 


, dynes per cm. ot 25 C. 


Interfacial Tension 


To determine quality factor: — 
Determine interfacial tension value of oil. 
= _ Find interfacial tension value of oil on se ale 
marked Interfacial Tension, 
4 a Project this point horizontally to intersec-_ 

tion of Quality-Interfacial Tension Line, 
actor. Valueindicated is quality factor 
Notr.—The quality factor at present does not 
take into account the moisture content of an oil. 
_ The dielectric strength of an oil must be main- 
tained according to present standards. 
_ For the present, quality factor, power factor, 
and dielectric strength shall be used to determine 
the condition of as. insulating oil. 
1. If the quahiy factor is above 34 and the ’ 
. power factor less than 2 per cent, insulat- 
ing oil can be considered satisfactory for 
If the quality factor is above 34 and the 
_ power factor is 2 per cent or greater, the 
oil should be filtered. It will then be — 
satisfactory for continued 


deteriorated where sludge or varnish 
_ will deposit on windings. -Oilin this con- 


of 


then downward to scale marked Goals 


NEUTRALIZATION NUMBER 


20.5 © 0.275 
#3. 


450 20 | 15 

9 
1 


338 
5e8 


suspe nsion 15 
ppm. ., the amount depending 
the “sti age of deterioration 


upon 
T hus, we find tha’ the moisture con-— 


tent is ls ated to o oil ¢ qui uality. 
these data presented, an 

e xperime ntal control graph as 


(Fig. 3): involving two factors, 


power factor, to predict the | quality 
or condition of an insulating oil, 


The procedure is to determine the 
interfaci al-tension value and power 


fae tor of the ¢ oil i in question. Re fer r- 


~ ence is then made to the graph and 


the quality factor determined. The 


@ynes per sq. cn. Neutralisation Number, mg.KOH/gm. 


Computed by: Narra, El 


Date: March 1, 


Remarks: Data obtained — 


teste of ubited insulating 
oil, 


» quality factor is less 
‘than 34, the has to: 


‘Tikely to ‘deposit on core and wind- 
‘ings. in this condition cannot 
be corrected oy filtering and should | 
bechanged. 
number, and power 

faetor values of uninhibited | i in- 

sulating oils the calcula- 
tion of correlation coe ficients by 
the product-momen nt method b ( 
tween each two of the three test: 


; 
‘This method Is most 


quality factor in this case does not trated on the ‘accompany ing seatter-_ 


inelude the moisture content, so it is gram (Fig. 4) and calculations of the 


“necessary to know the power-factor_ 
value of the oil. In de veloping the 
it was found case 


that, as prev mentioned, 

Powers factor values inereas ised with 
e content. 


y of an 


e qui is above 
or the power factor less than 2 


er insulating oil can be con-— 


for continued 


then be satisfactory for continued 


and vatrelinntion | 
‘This was the only correlation cone 
sidered high edi to be signific ant, 
as the coefficient of linear seo 
| betw een interfacial tension and 

power factor was 0.13 with a prob- 
able error of 0. 03, and that be- 
en neutralization and 


power factor was 0.03 with a prob- 
able error of 0.08. 


power 

‘The mean of the inte erfacial ten- 
sions is 19.975 dynes per square ¢ 
timeter for the 269 cases consider sod, 
Ww while the mean neutralization num- 


ber i is 0.300 mg. bowed per ore 


cates. a ition, : +10 
from the mean of the n neutralization 


per square 


a4 x Between: x = I.F.T! 
Fig. 4. Correlation Between Interfacial Tension and Neutralization ‘Number. — 
— 
| 
O 10 80 90 100 , — 
— 
period to indicate the quaitt 
— 
— 
e 
. _ 34 and the power factor is 2 
— 
a 
— 


centimeter. from the me: in of the or actual interfaci ‘al tension score = 


devi: ation of +1.0 from the of 0.07 will in 
of the interfaci: al tensions ‘is 


mal serv ‘ice after 20 months have a 
omp: niec. b ac ation c actual ne utra ization numbe ‘ore 9 
& jpanie leviatio of 0.0: ne ‘utralization number of 20/40 x 


Similarly, L + 0. 07 or | 0.12 2 mg. per gram. 
equi ition rill not hold for all 


+ J average of: ‘most oils 


or Further deve lopment. ‘in the use 
they cannot be used interchange-_ or actual 1 neutralization number sco of the tests re ferred to which are 
both “interfacial 0.0384 X considered indicative of an o oil’s 
tension and neutralization number. where 
iin quality suggest an alignment ¢l chart 
eg juation, x (F ‘ig. 6) which | incorpor: utes inter- 
18. 17 y, can be used only when inter- = actus il interfacial tens | 
facial “tension is to be predicted moi ture alues—all ref 
qui uality factor. This” ‘method of 
“* me an neutralization number 
dependent: v able): aluating insul: iting oil removes the 


“pos ossibility of different -interp reta- 
second, y = 0.034 x can be P 
The 1 regression shits should tions of the values of individual | 
used when both. inter: cial _ tests. Data collected and studied to. 
to be predicted from a given inter- . 
facial tension. tension and neutraliz: ution | number date indicate that such an align 
de termined or given. ment chart is possible. At least 
The accompanying nomograph necessary before 
= Fig. 5) w was constructed by choosing _ ficient case e histories ¢ can be studied 
we “arbitrary limits for interfaci: il ten- ‘and oil samples to 
and neutralization number, velop a usable alignment 
making the two scales inversely indieated. 
logarithmic quality facto seale in 
4 sue a position as to weigh the 


q 


3 


1 = 


- which is the proportional distance of 
the quality factor scale between the 


i . 5.—Chart for the Evaluation of neutralization number in new ‘Fig. 6.—Alignment Chart Incorporating 


Moisture Values for the Determination of 
‘ing oil over varying neriods up to 


Inorder to avoid working through seven years an empirical formula 


means, use ‘of the lay = derived for predicting the 


equations will probably be neutralization number in a given 


in of months. The d: ata and expressions s of ideas 
Future ne eutralization numb “contained i in this paper are to 
X (Actus ul interfacial tension score number of months SS 
x 0.1 present only and are not to be construed as. 


— | 
— 
neutralization numbers. Al- | t 
— 4 
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Mr. E. ith respect 
the use -W ater- er-interfaci i al 
he ension values in determining oil 
quality, | our company has been giv- 
“ing this matter considerable atten- 
tion: for a period of several years. 


As a result of these investigations, 


- the interfacial tension test was made 4 
3 part of the company’s standard 
"power system oil: maintenance pro-- 
- gram. V We are of the at th 
_ inter facial tension value is the most 
reliable and most meaningful single 
oil test available for dete ermining: 
the quality of 1 the oil at the time ne of | 


"measurement pou’ = 


Tn the papers by Mess sh 

_ and Gerell, it was indicated that on 
the basis of many field measure- 
ti ments, all oils having interfacial ten- 
sion numbers above 21 were found 
— to be fi free of sludge, whereas all oils” 
havi ing interfacial tension values be- 
low 13 were found to be sludging. 
‘Tt was also indicated that, i in gen- 
inet a safe minimum value would be. 


an interfacial tension number of 17 


opinion that 


facial acial tension value of fr rom 16 to. 
However, 


ol 


he JOINT ‘DISCUSSION 


tained one laboratory scale 
ing th: at the connection between the - 
interfaci: al te ‘nsion value and 


continuous by. ass filtra ition 
through an adsorbent. A As a specific 
example, a large number of. acce ler-— 
ated oxidation tests e been 
carried out with a representative 
il insulating oil in an 
S.T.M. oil oxidation unit, and the 
point | was found to occur 
always at an interfacial tension 


be 


value of from 16 t to 18. W hen 
tion of this same oil was as by-passed 


through adsorbent A during: 
xidation, the sludging point of the 
oil likew ise occurred at an inter- 
4a 8. when adsorbent. 
was substituted for adsorbent A, 


destructive oxidation of the oil was 


continued | until the interfacial ten-— 


bet 
sion 1 of the oil reached a value of 10, 7 
with al solutely no “evidences of | 


sludge formation even after | pro- 


or 18, and that sludging would not longed’ standing and cooling of the | 
_ be likely to be present if the oil a ie his, then, would suggest th: ut 


an interfacial tension value of | 


above 17 or 18. af 


‘With “reference t to the practic al 


“utiliza ition of the excelle nt informa- 
tion contained in the 7 papers pre- 
sented by Messrs. WwW alsh a and ¢ Gerell, 7 
we should like to call attention to a 
detail with regard to maintenance 


faci al tension values i in the mainte- 
‘nance e of po power sy system oils h 
§ many cases transformers are oper- 
ated for rather long periods of time 
and the oil allowed to deteriorate to. 
pl where remedial mainte 
“mance: is requir ed. lowever, other. 
“companies s such as our ow n, for ex- 


ample, have adopted or are adopting 


data developed by 


necessar ily apply 


@ 
in those cases where insul: ating oils: 


are continuously by- -pass | filtered 
through activated adsorbe 
Messrs. Wals 
and Gerell with regard t to the signifi. 
cance interfacial tension values 
‘and sludge points: of oils may not. 
without 


modification. Sol 


Since I have had an opportunity: to 
~read Mr. Walsh’s paper in more 


tail ths an was possible during the 


author 1 
since 
” sludging point of ‘an insulating oil 
“be very mi irkedly affected by 


are 


followed, a lot of 


alizes these deficiencies 
he states at the end that i. 
“for: information only and 
not to be construed as- vorkable- 
The states (p: aragraph 
the at “ ?roducts of oxidation do not 
appear to have a marked effect on 
the power factor value of an oil dur- 
ing the early” stages of deteriora- 

tion.’ ’ How is this statement r 
-ciled with the observed facts 
ina relatively short- time labora 
oxidation te st in w hich no 
ta amination occurs there is such a 
marked | rise in power factor? 


— If Rule 3 on page 97 i were consis-— 


dai 


might be nee changed. 


one is: affeo ted as 
well as by tie deterioration caused 
oxid: ation. This tends to render 
the indications of these two quanti- ati 
ties ambiguous. 
we have carried out m may be of 
interest connect ion with: 
Gerell’s paper. In a controlled test, 
four small trat ansformers were filled 


‘of the identical new 


commercial transformer oil. These 
were ope rated under the same set of - 


conditions except that in one pair 


the lids were raised 80 - that the oil | 
was freely exposed to. the air while | , 
in the other pair the air was dis- r , 
ieee 
pk aced with “nitrogen and the lids 


bolted down tight . Loading was by 


feeding-back connection at rated 


meoting, I feel that the text portion voltage and ‘somewhat above rated 


would | be helped | by el: ification: and 

amplification. beyond what w: 
br ought out in the discussion. For 
example, the author’s statement 


(paragraph 5 5): “interfacial tension 


a system of continuo us preventive eis the only known practical method 


ance of the insulating oils 
through the use of thermosiphons. 
These thermosiphons filled with ad- 
sorbents of ‘arious types in effect 


meas asuring the deterioration— 
during its -nonsludging life—" is 
~ quite broad and subject to consider- 


question. Also the use of the 


continuously by-pass filter the i insu-_ “quality” apps as 
lating oil, thus for all practi ical pur- nony with ‘ “conditio ion” is likely 


poses providing continuous prev en- 


Charge, Oils and Lubricants Section, Aluminum : 
Research Laboratories, Aluminum Company of 


America, New Kensington, Pa. 


are presented. Appare ntly 


>. 


be misleading. Although refer- 
ence is made to sludging i in the text, 


udging data or sludging times 


. 


current. Top-oil temperature was 
held constant at 85 C. After 
ye ars the following ol 

were mi rade: 


=! 


Sludge 
1 Jeposit 

in Trans- 

former 


Neutral- _ Inter- 
ization facial 
Number) Tension 
of _of Oil 


Present 
Present 
Absent 
Absent 


~The small number 


the oil under nitrogen 

was due to material absorbed from 

‘the transformer. These “results sare. 
“not necessarily inconsistent with the 


presented by Mr. ¢ ere jell. 


| 
in- 
on = 
m. = 
al 
aly 
l’s 

art, 
nd ! 
he | — 
if- 
le- 
as 

= 
— 
| 
— 
a programs which should be consid 
| 

4 
ng 
| 
q 
0.64 | 15.6 
as. 
= | 
| 


value « of an oil pe eriodically and 


care to give us a before and after” 


q cannot taken as a ‘unique or filtering analysis together with any practice ‘inhibited coil 


fallible sign that a tre ansformer i isor data that he may have as to how the & have not yet reached a stage of | 


positing, therefore, the neutraliza. 


OPE. a ‘should like new oil in service? filtering, does sit 
mn he deem it sufficient to mechanically tion number r is of little value in 


to ask Mr. Walsh a a quest ion. Does 
following the interfacial tension ofa remove dirt, w vater, etc., or does he predicting the condition of the ‘oil. | 


transforme oil indicate the tre nd. believe it necessary to use a chemi-— Interfaci: tension “studies | have 
other words, if the interfacial ten- cal _treatmen 1t such as selective been considered with synthetic i 


drops over a per iod of time in “a type of clay? 


sulating oils, but no expe rime 
given transformer can one predict Mr. A. J. Revut KAS. have > the work: has be en done. Oxidation 


that it it will continue ‘to drop ¢ at — oy following g questions for both Messrs. tests on oxida ation inhibited oils” 


the: same rate. Gerell and Walsh: follow the same ge general law as 


Mr. E. F. he Has consideration been given “hibited | oils. That etacial tod 
eterioration in to the presence of antioxidant or curs at the s same 
a transformer can be followed by. 


‘th terf | —antisludging additives which might 
Ss = 
de ermining the inter acia _tens sion possess surface activity in nsulat- ER = 


correlating the values with time. ing oil? alsh’s paper, did the data 


have prepared such records for. 


-all of our power transformers. ‘i ies been considered with synthetic ‘Co. cover both open breather type 


insulating oils, particularly the } hs ulo- _ transfor mers _ and tw ansformers 


¢ 
-genated aromatic bicy« clic types? which ‘maintain an inert gas above 


Presumab ly not only the tech- oil? If the data included both 
nique for ev aluation under either of type 's, were there e any diffe ‘rences in 
the aforementioned conditions. but. correlation between interfacial ten- 


also the currently employ ed \ values . sions and oil power f factor and be- 
d 


| 
tern. In industrial oils containing ormer oil would require modifica tralization number for these 


been found advantageous to run W. ALSA. —The ds ata presented Wa ALSH. he data c ollected 


an accelerated oxidation test so that included oils containing antioxidants represented transformers of the 
the breakdown pa pattern of a given well as uninhibited oils. xten-— _ breather » conservator, and inert 


Pa | have been made on oils ‘gas ty We we able to de- 
¢an be found so as to evaluate the a sive tests have been made on gas ypes. e were una e to 


analysis” ‘received from “field. containing antioxidants during 


This might be profitably applied to proximately 12 ye ars operating life ; 
insulating oils, to date. Although the change power betwe een inter- 


Mr. Walsh on page 97 of his repor report neutralization number of these facial tension and neutralization 


mentioned, under item 2, that has” been negligible, it has been number for: these types of tran 

filtering or centrifuging could be possible to follow the rate of formers. > 
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2. Have interfacial tension stud- lec ‘ted by the Narrag: insett E ‘Jectric 


However, they indicate that inter- _terioration by determining the inter, | 
— 
— 4 
| 
— 
= 
W 
j. extended maintenance schedules. 
| Mr. Popr.—It is the writer’s 4 
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